How do examiners mark? An investigation of marking processes used in the assessment of extended written responses by Hack, Sarah
How do examiners mark?  
An investigation of marking processes used in the 
assessment of extended written responses 
By 
Sarah Hack 
 
 
Thesis submitted for the award of Doctor of Philosophy 
November 2019 
 
School of Psychology 
Faculty of Health and Medical Sciences 
University of Surrey 
ii 
 
Declaration of originality 
This thesis and the work to which it refers are the results of my own efforts. Any 
ideas, data, images or text resulting from the work of others (whether published or 
unpublished) are fully identified as such within the work and attributed to their 
originator in the text, bibliography or in footnotes. This thesis has not been submitted 
in whole or in part for any other academic degree or professional qualification.  I 
agree that the University has the right to submit my work to the plagiarism detection 
service TurnitinUK for originality checks.  Whether or not drafts have been so-
assessed, the University reserves the right to require an electronic version of the final 
document (as submitted) for assessment as above.  
 
 
Signed: 
 
 
Date: 
  
iii 
 
Abstract 
Examination marking is a cognitively demanding task.  In England, examiners of 
formal, high stakes assessments are tasked with marking hundreds of scripts 
accurately and consistently within a short, intensive period of time. Despite 
assessment and marking practices having been the focus of research for many years, 
there is comparatively little research into the judgement and decision making 
processes used by examiners when marking high stakes examinations.  This thesis 
adopted a cognitive psychological perspective to investigate the cognitive marking 
strategies used when marking A-level Psychology responses, with a focus on the 
marking of extended written responses which have been consistently shown to be the 
least reliably marked.  The thesis consists of five empirical studies. In Study 1, a 
hybrid thematic analysis of interviews with senior A-level Psychology examiners (n 
= 5) identified that the cognitive marking strategies used when marking extended 
written responses were qualitatively different to those previously identified in the 
marking of GCSE responses.  Study 2, a multi-methods study confirmed these 
findings in a larger sample comprised of novice (n = 30) and experienced (n = 13) 
markers.  The participants completed a marking activity whilst ‘thinking aloud’ 
followed by an online questionnaire which asked them about their marking practices.  
Qualitative and quantitative analyses identified that there were few differences in the 
marking strategies used by novice and experienced markers and that marking 
accuracy was not associated with marking strategy usage.  A model of marking was 
developed which was investigated further in the subsequent studies. The next two 
studies investigated marking processes across a three week operational examining 
period.  In Study 3, A-level Psychology examiners (n = 53) completed online surveys 
which asked them about their marking at four times points across the marking period.  
Statistical analysis identified that whilst there was an increase in marking speed, this 
was not the result of a reduction in how thoroughly responses were read, but rather 
the result of a decreased reliance on the physical mark scheme and less re-reading of 
material.  Interestingly few differences were identified in the marking strategies of 
accurate and inaccurate examiners, although marking accuracy was found to be 
associated with the use of an internalised marking schema.  Further insight into the 
model of marking was gained from Study 4, in which a small sample (n = 5) of the 
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Study 3 examiners completed a marking activity whilst having their eye-movements 
tracked, once at the start of the examining period and again at the end.  A semi-
structured interview followed the marking activity and included a cued retrospective 
think aloud (RTA) generated from the examiners watching a replay of their eye 
movements.  Qualitative analysis of the data led to a revised model of marking. In 
Study 5, aspects of the model were validated using secondary marking accuracy data 
obtained from the examiners used in Study 3 (n = 53) and the associated population 
of A-level Psychology examiners (N = 284). The thesis concludes that marking takes 
place within an individual mental marking paradigm (MeMaP), the values of which 
are resistant to change. This suggests that ensuring examiners develop and embed a 
shared understanding of the mark scheme is crucial to marking accuracy.   
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Chapter 1  
 
Introduction 
 
1.1 Overview and aims of the thesis 
The implications of examiners’ decisions are considerable.  Students rely on 
the accuracy of the decision-making process to achieve the qualifications that will 
enable their transition from one stage of education to the next, which in turn is linked 
to career opportunities and life paths.  Public interest is appreciable, with media 
scrutiny of the A-level and GCSE results raising questions of fairness, accuracy and 
consistency on an annual basis. There is also a wider reputational issue concerning 
the quality assurance of the UK examination system.  Examination boards are tasked 
with providing assessment that is both rigorous and fair and in the increasingly 
accountable field of UK educational assessment, need to demonstrate accuracy, 
consistency and transparency in the examining process.   
Assessment and marking practices have been the focus of research for many 
years, with the earliest reliability study reported as being published in 1912 (Starch 
& Elliot, cited in Meadows and Billington, 2005).  However, obtaining a method of 
assessment which is both a valid and reliable measure of a student’s knowledge and 
understanding remains a difficult balance to achieve.  Although assessment may take 
many forms, for obvious reasons a particular focus of research has been on formal 
examinations, which in England include GCSE examinations taken when students 
are 16 years old and A-level examinations, taken when students are 18 years old.    
In December 2018, a report from The Office of Qualifications and 
Examinations Regulation (Ofqual), which has responsibility for regulating 
qualifications, examinations and assessments in England, reported that “the 
probability of receiving the definitive grade or adjacent grade is above 0.95 for all 
qualifications” (Ofqual, 2018a, p. 4), meaning that 95% of qualifications received the 
‘correct’ grade, the agreed grade awarded by the senior examiners who set the 
standards for marking, or a grade either side.  However, whilst at first glance this 
appears to be a reasonably impressive level of accuracy, it masks a number of 
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concerns.  Firstly, receiving an adjacent grade that is lower than it should be, might 
cost candidates places on A-level courses or university places.  Further, there are 
identifiable differences in the accuracy of marking between subject disciplines, 
raising concern of inequities in grades between subjects.  Ofqual’s 2018 analysis of 
marking consistency reported the probability of a candidate receiving the ‘definitive’ 
qualification grade, the agreed grade awarded by the senior examiners who oversee 
the examining process, varied from 0.96 in GCSE mathematics to as low as .56 in 
GCSE History (Ofqual, 2018a) and therefore implying that 44% of GCSE History 
candidates were awarded the wrong grade.  Or as reported in the media: “Candidates 
in up to 40% of A-level and GCSE exams may be awarded incorrect grades.” (The 
Telegraph, 30th November, 2018).    
One factor presented for the between-discipline discrepancies is the nature of 
the questions used in assessment, with those requiring an extended written response 
identified as being “difficult to mark” responses (Ofqual, 2018b, p. 6).  These 
questions are those requiring essay-style, extended written responses which are 
typically associated with subjects such as English and those within the Humanities. 
Such questions also tend to have higher maximum mark tariffs and more complex, 
levels-based mark schemes, both of which have been found to be strong predictors of 
marking reliability (Black, Suto, & Bramley, 2011; Bramley, 2008). Although 
marking accuracy is important for all candidates, the greater unreliability in the 
humanities has been raised as a specific concern in relation to gender, as the majority 
of those taking humanities subjects are female (Buchanan, 2018).  The Ofqual report 
adds to the body of evidence that the lowest levels of marker agreement are found in 
subjects with a greater reliance on essay-style questions, (Bramley & Dhawan, 2010; 
Dhawan & Bramley, 2013; Raikes & Massey, 2007; Suto & Nádas, 2009). 
Despite concerns regarding the reliability of marking such questions, higher 
levels of examiner agreement have been reported.  For example, Massey and Raikes 
(2006) reported a mean intraclass correlation of 0.825 in the marking of Sociology 
essays, suggesting that extended written responses may be marked reliably.  
However, their research highlighted that other features of the marking process may 
impact on the consistency and accuracy of marking, in addition to the issue of the 
response being a piece of extended writing.  In this example, Massey and Raikes 
(2006) identified the complexity of the mark scheme as a possible factor, with the 
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mark scheme used for Sociology A-level being simpler than those of comparable 
subjects with lower reliability coefficients.  
Possible sources of unreliability in marking have been identified as belonging 
to one of three categories: features of the question, features of the mark scheme and 
features of the response (Black et al., 2011; Bramley, 2008).  Features of the question 
included the type of question (for example, objective, short answer or extended 
answer) and the outcome space (the size of the area allowed for the responses).  
Mark scheme features included the type of mark scheme (objective, points-based or 
levels-based), whether wrong answers were directly specified and whether additional 
guidance was provided.  Response features included a number of orthographic 
features (for example, handwriting, spelling and clarity of expression), but also the 
presence of crossings-out, whether the response was contained within the allocated 
area on the answer booklet and whether it was an unexpected response (Black et al., 
2011).  Research has also focused on characteristics of markers, for example 
previous marking experience (Suto, Nádas, & Bell, 2011) and training (Baird et al., 
2004; Raikes et al., 2010).  
 One area of research has focused on the decision-making process involved in 
the awarding of a final mark, but whilst much is known about decision making in 
other applied domains such as medicine and the law, there is comparatively little 
research into how markers assess a piece of work, particularly in relation to the 
marking of formal examinations where hundreds of examiners may be employed to 
mark the same paper, and to accurately and reliably apply agreed marking criteria.  
Writing in 2012, Brooks observed that: 
 
Despite its pivotal role in assessment, the nature of judgement and the 
processes involved are topics which have received scant attention compared 
with perennial concerns such as standards or the reliability of marking. 
(Brooks, 2012, p. 63) 
 
This is perhaps something of a surprise given that along with teaching and learning, 
assessment is a human behaviour and therefore part of the natural subject matter of 
psychology (Elander, 2004).   
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Research which has focused on the decision-making processes involved in 
the formal examination marking process has conceptualised marking as requiring a 
process of judgement (Brooks, 2012) which involves the integration of many 
separate pieces of information (Scharaschkin & Baird, 2000) and has investigated the 
cognitive processes used when marking (Suto & Greatorex, 2008a, 2008b) and the 
nature of the judgements made by examiners as they mark (Crisp, 2008a, 2010b).  
This research has provided useful insights into the decision-making processes 
involved in examination marking, but is not without its limitations.  Suto and 
Greatorex (2008a, 2008b) identified five cognitive marking strategies used by 
examiners, but their research was based on GCSE mathematics and business studies 
examination marking, involving questions with little requirement for candidates to 
produce extended written responses.  This means that the applicability of the 
strategies to essay-style questions is not clear. Crisp (2008a, 2010b) investigated the 
judgements made by A-level Geography examiners, who marked a combination of 
question types including extended written responses, but whilst her model of 
marking acknowledged the presence of Suto and Greatorex’s (2008b) cognitive 
marking strategies, they were not the focus of her research.   
Further, although research has identified that questions anticipated as 
requiring the use of particular strategies are harder to mark than others (Suto & 
Nádas, 2008; Suto, Nádas, & Bell, 2011b) there is a lack of research which has 
directly investigated the use of cognitive marking strategies in relation to marking 
accuracy. Thus, whilst the research has identified which cognitive marking strategies 
may be used, less is known about how they are used and their impact on marking 
accuracy.  Finally, all the research to date which has investigated the judgement and 
decision-making processes involved in marking has done so at a particular time point 
in the marking period, therefore providing a ‘snapshot’ of marking processes.  It is 
not clear whether the strategies and marking processes identified remain consistent 
over a marking period or whether they change as examiners become experienced, 
and whether any changes are beneficial or detrimental to marking accuracy. 
These factors and that the investigation of examination marking from a 
cognitive psychological perspective remains comparatively under-researched have 
contributed to the research discussed in this thesis.  The overall aim of the research is 
to add to the existing literature on marking accuracy from a cognitive psychological 
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perspective, with a specific focus on the judgement and decision-making processes 
used by examiners in the marking of extended written responses.  First, the research 
will investigate the cognitive marking processes used in the marking of extended 
written responses.  Secondly, the research will investigate the use of the cognitive 
marking strategies identified in relation to marking accuracy, with a specific focus on 
the marking of extended written responses where marker accuracy raises the most 
concerns (Ofqual, 2018a, 2018b).  Finally, the research will investigate how 
cognitive marking processes change over an examination period, again with a 
specific focus on the marking of extended written responses and in relation to 
marking accuracy.  It is hoped that the research will therefore contribute to the 
literature on marking accuracy, with a specific focus on the ‘difficult to mark’ 
extended written responses, by gaining further insight into the cognitive processes 
used by examiners across an examining period. 
 
The next section presents an overview of the formal examination system 
system in England, with a specific focus on A-level exmainations and the marking of 
extended written responses.  This is followed by a summary of the range of factors 
identified as impacting on marking reliability and the corresponding research 
findings.  Cognitive theories of judgement and decision making are then presented 
and discussed in relation to educational assessment, followed by a review of the 
literature which has focused on the cognitive processes involved in marking.  
6 
 
1.2 The examining system context 
1.2.1 Overview  
The first public examinations in the United Kingdom were introduced in 1858 
and were developed to provide a measure of attainment which could be used by 
universities as a basis upon which to select students.  Initially the examinations were 
developed by Oxford and Cambridge Universities, but subsequently other 
universities produced their own assessments (Montgomerey, 1965).  State oversight 
of the examination system began in 1917 and at the present time there are six main 
examination boards or Awarding Bodies for non-vocational courses: AQA 
(Assessment and Qualifications Alliance), OCR and CIE (Oxford, Cambridge and 
RSA, and Cambridge international Examinations), Edexcel are the main examination 
boards used by schools and colleges in England; WJEC (Welsh Joint Education 
Committee) provides qualifications to Welsh state schools and colleges; CCEA 
(Council for the Curriculum, Examinations and Assessment) provides qualifications 
in Northern Ireland and SQA (Scottish Qualifications Authority) provides the 
qualifications in Scotland.   
In England, although there are a range of qualifications on offer, the main 
formal examinations taken are GCSEs (General Certificate of Secondary Education), 
sat at the end of Year 11 when the majority of students are 16 years old, and A-levels 
(Advanced levels) sat at the end of Year 13 by 18 year olds.  In 2019, there were 4.6 
million entries for GCSEs amongst 16 year olds in England and 737,000 A-level 
entries (Ofqual 2019a, 2019b).  These examinations are marked by teams of 
examiners, who apply for examining positions and are appointed on the basis of their 
experience.  The typical requirements are recent teaching and/or examining 
experience and relevant academic qualifications, although whether these 
requirements are necessary for reliable marking has been questioned (Suto & Nádas, 
2008).  The vast majority of examiners are current teachers and therefore carry out 
their marking alongside their teaching commitments.   
 
1.2.2 The A-level examining process 
The examining process takes place within a hierarchical structure.  For 
subjects with a large number of entries, teams of examiners are supervised by a Team 
Leader, who in turn is supervised by a senior, or ‘Principal Examiner’, who is 
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responsible for the specific examination paper.  Overall responsibility for the subject 
resides with the Chief Examiner. 
The A-level examining period is typically a three week period in June/July 
which usually starts approximately two weeks after the examination paper has been 
sat.  During the two week period which precedes the start of marking, the Chief 
Examiner selects examples of papers to use as practice and standardisation scripts, as 
well as scripts which will be used to monitor marking during the live marking period 
(known as seeding scripts or just ‘seeds’).  This process occurs across all the 
examination papers that contribute to the award of the final qualification.  In the 
example of AQA A-level Psychology, there are three examination papers.  The Chief 
Examiner selects scripts to use in the meetings with Senior or Principal Examiners, 
experienced examiners who have responsibility for the individual papers and who 
lead teams of examiners during the examining period.  During these meetings, which 
continue over a number of days and is a period of time known as ‘pre-pre-
standardisation’, the chief and senior examiners reach agreement on the marks to 
award a number of scripts, which are then used initially to convey and then later to 
monitor the marking standard throughout the examining period.  The senior 
examiners will themselves mark and submit a selection of scripts (a standardisation 
sample) to ensure they are in alignment with the Chief Examiner’s marking 
standards. 
Once the most senior examiners have met and completed this process, there is 
a day’s training (‘pre-standardisation’) for the Team Leaders who manage the teams 
of examiners (known as Assistant Examiners) marking their paper.  Following this 
day of training, the Team Leaders will mark and submit standardisation scripts and 
once they have been approved for marking they may start their own allocation as 
well as begin the process of over-seeing the marking of their own team members.  
The team members, known as assistant examiners, must similarly 
successfully complete a standardisation process before they are allowed to start 
marking.  This process ensures they understand the mark scheme and the basis upon 
which to award marks.  The process typically involves the examiner first marking a 
number of practice scripts, where they can see the marks awarded.  They then mark a 
number of standardisation scripts, scripts where the marks have been agreed during 
the pre-pre-standardisation process previously described.  A two-day period is 
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allocated for examiners to complete standardisation, and once examiners have been 
cleared to start marking they may begin marking their allocation of scripts. If an 
examiner does not reach the required marking standard, s/he will be asked to submit 
a further sample of scripts.  Where marking is completed online, which is now the 
case for the majority of A-level and GCSE examinations, the entire standardisation 
process is completed online by the individual examiner.  Previously, examiners 
would meet for a day of standardisation, which followed on from the Team Leaders’ 
day.  
See Figure 1.1 for an exemplar marking timeline for a large-entry A-
level/GCSE subject. Timings and procedures will vary depending on the candidate 
entry and examination paper. 
 
Figure 1.1. An exemplar timeline for the marking of a large-entry A-level subject 
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Examiners’ marking is monitored throughout the examining period.  With 
paper-based marking, this required the examiner to send a selection of scripts to the 
team leader to be checked, typically at two time points. With online marking, a 
process known as ‘seeding’ is used to monitor examiners’ marking.  Candidate 
responses which were marked during the pre-pre-standardisation period and therefore 
have an agreed or ‘definitive mark’ are ‘seeded’ into each individual examiner’s 
marking allocation.  The examiner does not know which scripts are seeding scripts 
meaning these scripts are marked ‘blind’. The team leaders are then able to compare 
the mark awarded by the examiner with the definitive mark (also known as the ‘gold 
standard mark’).  The use of such seed scripts means that marking may be monitored 
regularly throughout the examination period.  For example, in the marking of AQA 
A-level Psychology Paper 3, one script in every twenty marked by the examiners is a 
seed script.  Whichever system is used, examiners who are not marking within a 
defined tolerance range are temporarily stopped from marking until they are 
contacted by their team leader to discuss the issues with their marking.  The 
examiners are then generally required to submit additional examples of marking to 
demonstrate they have made the necessary adjustments to their marking before they 
are allowed to re-commence marking.  Where incorrect marking continues or later 
recurs, examiners may be permanently stopped from marking. (For more detail on 
the use of seeds, see Rhead, Black & de Moira, 2016).  
 
1.2.3 Online marking 
The move to online or on-screen marking has raised questions regarding 
marking reliability.  Interestingly, although research which compared the two modes 
of marking identified differences in terms of the impact on cognitive workload 
(Johnson & Nadas, 2009a) and in how examiners navigated and annotated the 
response (Johnson & Nadas, 2009b), no significant differences in marking accuracy 
were found in either shorter essays of 600 words or less (Johnson, Nádas, & Bell, 
2010) or extended essays, longer than 600 words (Johnson, Hopkin, Shiell, & Bell, 
2012).   
More recently concern has been raised regarding the effectiveness of online 
standardisation, which has replaced face-to-face standardisation or coordination 
meetings where examiners met to discuss the mark scheme.  Examiners reported that 
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they felt that a disadvantage of online standardisation was no longer meeting with a 
team leader and other examiners and not having in-depth discussions about the mark 
scheme (Ofqual, 2018c, 2018d).  However, findings into the effectiveness of face-to-
face standardisation meetings have suggested the benefits were “variable, small and 
questionable” (Raikes et al., 2010, p.22). 
A possible benefit of online marking is that it enables monitoring to occur 
more regularly throughout the examining period (as opposed to at two pre-defined 
time points where the examiner often selected the sample of scripts to send for 
checking).  However, findings from research into the impact of feedback on 
examiner marking have been mixed (Meadows & Billington, 2005; Tisi, Whitehouse, 
Maughan, & Burdett, 2013) and research which specifically investigated the impact 
of receiving regular feedback when marking on-screen reported no impact on 
marking accuracy (Sykes, Novakovic, Greatorex, Bell & Nádas, 2009), suggesting 
increased monitoring does not impact positively on marker accuracy. 
 
 1.2.4 The extended written response 
Questions requiring extended written responses have long been reported as 
having the lowest reliability and as being the most difficult to mark.  As previously 
referred to, Meadows and Billington (2005) cited a study published in 1912 by 
Starch and Elliot where the marks awarded by English teachers marking a single 
paper ranged from 50% to 98%.  More recent research has identified that difficulties 
persist in the marking of English papers, which rely on essay-style questions. The 
Office of Qualifications and Examinations Regulation (Ofqual) the government 
department which regulates qualifications, examinations and assessments in England, 
reported that there were more instances of grades being raised by two grades 
following an appeal occurring in English Literature at A-level, AS-level and GCSE 
(Ofqual, 2017) and that the probability that candidates receive the correct grade (the 
‘definitive’ grade awarded by the team of senior examiners) on a combined English 
literature and language qualification was only 52% (Ofqual, 2018b). In fact, English 
qualifications filled the top three places for the least reliable marking, when defined 
as the probability of candidates being awarded the definitive grade. In contrast, the 
three subjects with the highest likelihood of candidates receiving the definitive grade 
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were mathematics (96%), chemistry (92%) and physics (88%), subjects which do not 
require extended written responses. 
“A lot of the angst about reliability of examinations in England focuses upon 
whether examiners (raters) have got the marking right” (Baird et al., 2011, p. 20), but 
what is “right” is not always straightforward.  For some examination questions, the 
correct answer may be defined unambiguously and consequently, examiners are able 
to award marks unambiguously.  In contrast, in questions requiring essays, there are 
many possible responses that will be worthy of credit, providing support for the 
claim that “there are no wrong answers” (O’Donovan, 2005, p. 395) and meaning 
that examiners are not able to mark by simply and objectively applying a mark 
scheme, but rather, are required to use their judgement.  That the reliability of 
marking of essays and extended written responses can be problematic was addressed 
in a recent report on ‘hard-to-mark’ responses (Ofqual, 2018b).  The report outlined a 
study of such responses which sought to validate a taxonomy of marker disagreement 
and which identified four categories of possible sources of marker disagreement. 
(Black & Newton, 2016). These are summarised in Table 1.1. 
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Table 1.1 
Different types of errors and uncertainties (Black & Newton, 2016; Ofqual, 2018b) 
Source of 
marker 
disagreement 
 
Definition 
Error / 
uncertainty 
Procedural 
error 
Markers make mistakes and do not follow 
procedure.  For example, they do not mark all 
the pages of a response or apply the wrong mark 
scheme 
Error 
Attentional 
error 
Markers have concentration lapses.  For 
example, they may misread a critical word or 
number on the response or mis-key a mark.  
Error 
Inferential 
uncertainty 
Markers have insufficient evidence to reach a 
definitive judgement.  Therefore different 
markers award different markers based on the 
inferences they make. 
Uncertainty 
 
Definitional 
uncertainty 
Markers’ views differ on the definition of the 
construct and its quality scale, therefore quality 
means (subtly) different things to different 
examiners.  The mark scheme is insufficiently 
precise to arbitrate between different views. 
Uncertainty 
 
 
The first two sources of marker disagreement are the result of error, whereas 
the last two categories refer to marking situations where there may be more than one 
legitimate mark.  ‘Inferential uncertainty’ refers to issues arising from the response, 
where there is a lack of information provided to enable examiners to reach a 
definitive judgment, and ‘definitional uncertainty’ refers to situations where 
examiners award different marks based on differences in their understanding and 
subsequent application of the mark scheme.  The study reported by Ofqual (2018b) 
used GCSE biology and English Language examination units and although support 
was found for the four categories, in biology, most of the responses where there was 
marker disagreement were categorised as arising from inferential uncertainty, 
whereas in English language, the majority were classified as arising from definitional 
uncertainty. This suggests that a particular problem of marking extended written 
responses is in the application of a shared understanding of a mark scheme. 
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Other research has identified the application of the mark scheme as 
particularly problematic in the marking of extended written responses, mainly as a 
result of it being less constrained (Black et al., 2011; Bramley, 2008; Massey & 
Raikes, 2006) and that the application of a mark scheme is not a neutral, mechanistic 
process; markers apply their individual interpretations of the criteria (Wolf, 1995).  
Despite the concerns regarding poor marking reliability, questions requiring 
extended written responses are generally valued as being the most valid way to 
assess the higher-order skills associated with excellence in the subjects which assess 
students in this way.  Whilst there are more reliable ways knowledge might be 
assessed, for example through the use of objective tests that would remove 
ambiguity, there would be a corresponding trade-off in validity.  In many subjects, 
essay writing is integral to the subject and thus whilst the assessment of essays may 
be problematic, it would be difficult to find a valid alternative form of assessment.  
In their review of the literature, Meadows and Billington (2005) report on a number 
of suggestions that have been made to improve the reliability of essay marking, but 
conclude that “…while particular assessment formats, for example essays, are valued 
by those involved in education there has to be an acceptance that the marks or grades 
that candidates receive will not be perfectly reliable” (p. 68).  However, of note is 
that there have been comparatively few focused investigations of the cognitive 
processes involved in the examining of this form of assessment and none found 
which directly compare the cognitive processes of accurate and inaccurate markers. 
It may be that gaining additional insight into the judgement and decision-making 
processes of accurate markers of extended written responses will help to improve the 
marking reliability of such questions. 
 
1.2.5 Conclusion 
In conclusion, this section has provided an overview of the A-level 
examining context and discussed recent changes to the way marking is conducted.  It 
has also raised particular concerns regarding the marking of extended written 
responses, ‘hard to mark’ questions where lowest levels of marking reliability are 
reported.  The next section will discuss the reliability of marking more generally and 
suggestions that have been made to improve the reliability of essay marking, prior to 
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a review of the theory and literature which has focused specifically on the cognitive 
processes involved in marking.   
 
1.3 The reliability of marking  
1.3.1 Overview 
In the previous section the marking of extended written responses was 
identified as being the most problematic in terms of marker agreement regarding the 
‘correct’ mark to award.  This section will briefly address what is meant by the 
reliability and accuracy of marking before providing an overview of the large volume 
of research which has investigated factors affecting the reliability of marking.  Issues 
surrounding the measurement of quantifying marking accuracy are discussed in more 
detail in Chapter 2, Methods. 
 
1.3.2 Marking reliability and accuracy 
In relation to examination marking, the terms ‘marking reliability’ and 
‘marking accuracy’ are often used interchangeably, particularly when being 
discussed within the public domain.  This may reflect that at a layman level, both 
essentially reflect whether a mark or grade is ‘right’ or ‘wrong’.  In relation to an 
examination, reliability refers to the consistency of the mark awarded.  The fairness 
of the system and the associated trust in the examining process is predicated on the 
assumption that a candidate should achieve the same, or a very similar mark 
regardless of who is marking his/her paper.  Thus it can be understood why people 
may refer to ‘accurate’ marking, when in fact they are referring to marking 
reliability.  Marking accuracy is generally used in the literature when a mark 
awarded by an examiner is compared with a ‘definitive’ mark, that determined as 
being correct by the principal examiner.  If the marks are the same, or within an 
agreed range of marks (‘within tolerance’), then the examiner is marking accurately.  
However, even within the academic literature, there is a lack of standard terminology 
used and a variety of ways in which marking reliability/accuracy is quantified, 
something which has been identified as making it difficult to compare research 
findings (Bramley, 2007) and which should be considered when reading research 
investigating marking accuracy.  Marking reliability and accuracy is discussed in 
more detail in Section 2.3. 
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1.3.3 Sources of bias and reliability of marking 
Bramley (2007) identified three areas where there is the potential for 
variability (error) in the final mark awarded on an examination paper: (i) individual 
variability   (inconsistencies in an individual’s behaviour which might arise from 
variability in his/her concentration, health, tiredness etc.); (ii) test variability 
(variation in performance arising from the composition of the test or examination) 
and (iii) marker variability (errors arising from marker behaviours).  Bramley 
helpfully presents these categories in terms of questions a candidate might ask about 
his/her mark: 
 
- Would I have got a different result if I had done the test on a different day? 
(Individual variability) 
- Would I have got a different result if the test had contained a different sample 
of questions? (Test variability) 
- Would I have got a different result if the test had been marked by a different 
person?  (Marker variability) 
(Bramley, 2007, p. 22) 
 
The third area is the one that is most salient to people as it may be seen as the one 
most associated with a sense of fairness of the mark awarded.  This may explain why 
the focus of the majority of psychological research has been on factors which may 
underpin why different markers may reach different marking decisions.   
However, it does not necessarily follow that a source of potential bias will 
necessarily impact on marking reliability.  For example, if all assessments were 
marked by one individual who was consistent in his/her application of the bias, the 
resulting marks may not be valid, but the reliability would be unaffected.  The 
problem for reliability is when a number of markers are involved in the marking of 
papers, as in the case in the formal examination system in the UK, who may apply a 
range of biases. 
Potential sources of bias and marking reliability have been the focus of 
research for over one hundred years and have resulted in an abundance of literature.  
However, factors including cultural differences in assessment systems, the nature of 
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the assessment task (e.g. formal versus informal, examination versus coursework) 
and changes in assessment practices over time mean that conclusions are drawn 
within specific cultural and historical contexts.  Two comprehensive reviews of the 
literature on marking reliability have been produced which provide an informative 
overview of research into potential sources of bias and marking reliabilty.  The first, 
by Meadows & Billington (2005) provided a comprehensive review of reliability 
across different forms of assessment, although the focus was on externally assessed 
examination marking.  The more recent review by Tisi, Whitehouse, Maughan and 
Burdett (2013) arose in part due to changes to the formal qualifications used in 
England, for example, coursework being replaced by controlled assessments and 
advancements in technology that led to significant changes in how examinations are 
marked, with awarding bodies introducing on-screen marking.  A summary of the 
main findings from these reviews is included in Tables 1.2 and 1.3 to provide an 
overview of the wide range of research which has been conducted to investigate 
marking reliability.  Research which has focused on the cognitive processes involved 
in marking and which is therefore of most relevance to the current research is 
italicised within the tables, but is discussed in more detail in Sections 1.4 and 1.5.  
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Table 1.2 
Summary of the conclusions drawn by Meadows and Billington (2005) in their review of literature on marking reliability  
 
Factor impacting on marking 
reliability 
 Conclusions reached by Meadows and Billington (2005) 
Sources of bias in marking   
Marking decisions are influenced by the standard of the preceding scripts. Generally the results 
are as might be expected, with a good response marked more favourably after poor quality 
responses and weak answers marked more severely after good quality work.   
 Contrast/context 
effects (pp. 23-25) 
 
 The response to be 
marked (pp. 25-27) 
 There is substantial evidence regarding the impact of handwriting, spelling and grammar, 
presentation and length of the answer, all in the expected direction (poor/short resulting in lower 
marks and vice versa).  Some research suggested that these effects might be mitigated by 
examiner experience.  
 
 The candidate (pp. 27-
30) 
 Research has investigated the influence of a wide range of characteristics of a candidate, 
including gender, ethnicity, socio-economic status, and first name. Gender bias had been the 
focus of a large body of research and overall there were no clear associations. There was limited 
research reported on regarding ethnic bias. The suggestion that ‘blind marking’, where examiners 
mark anonymised scripts, may address issues of bias associated with the candidate was 
concluded to be of limited effectiveness, as research reported that examiners were able to identify 
the gender of candidates from their handwriting with 75% accuracy.  
 
 The examiner (pp. 30-
35) 
 Biases that arise from the examiner included: ideological biases, examiner background and 
examiner traits (personality traits and ‘transient examiner traits’ (p. 34) such as mood and 
tiredness).  However, the variety, small scale and number of studies conducted meant it was 
difficult to draw meaningful conclusions.  Research into examiner background was more 
extensive, with a focus on marking experience and to a lesser extent, teaching experience.  There 
were mixed findings with regards to marker severity/leniency, with some studies reporting no 
association between severity/leniency and marking experience, and others that inexperienced 
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markers marked more severely than experienced markers. This evidence is reviewed in more 
detail in Chapter 4 (Study 2). 
Question paper factors  A number of possible sources of biases reported above were said to be mitigated by a tightly 
defined mark scheme (e.g. gender bias). 
 Question format (pp. 
35-37) 
 There is substantial evidence for a relationship between question format and marking reliability, 
where “closely defined questions, which demand definite answers, are associated with higher 
reliability” (p. 35).  Interestingly research found low reliability between the marking of the same 
essays by teachers over time, therefore indicating that there are intra-rater reliability concerns as 
well as inter-rater reliability concerns when marking essays. Question format is inextricably 
linked with the format of the associated mark scheme.  An investigation of the format of mark 
schemes is discussed below, and in the later review by Tisi et al. (2013). 
 
 Choice of essay topic 
(p. 38) 
 The lower reliability associated with essay marking is exacerbated by the choice of essay, with 
lower reliability associated with “discursive and inexact” subject matter (p. 38) and the perceived 
difficulty of the question chosen. 
 Rating processes used 
by examiners (pp. 38-
41) 
 Meadows and Billington (2005) conclude from their review of studies focusing on the rating 
processes used by examiners that more research in this area would help to improve the 
reliability of essay marking.   
 
This area of the literature is reviewed in more detail in Section 1.5. 
 Improving the 
reliability of essay 
marking (p. 41) 
 Suggestions for improving the reliability of essay marking included issues referred to above, 
such as marking anonymised scripts, and students not having a choice of topics, training 
examiners and double-marking responses.   
Mark scheme/rating system 
(pp. 42-47) 
 Various aspects of mark schemes were said to impact on marking reliability, with detailed 
assessment criteria, improved scoring rubric, the use of assessment criteria which has been 
jointly produced by those assessing the work and having access to exemplars all contributed to 
improved reliability. Mark schemes which involved objective scoring, where there are clearly 
defined ‘correct’ responses’ unsurprisingly were associated with better reliability than those 
involving subjective scoring.  
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Procedural influences (pp. 47-
60) 
 Potential influences on marking reliability arising from aspects of the overall examining 
procedure were identified. 
 Consensus versus 
hierarchical 
approaches to 
achieving marking 
reliability 
 The approach used by awarding bodies in the UK to standardise marking has a hierarchical 
structure, with the Principal Examiner who has responsibility for the paper also having 
responsibility for standardising the marking. During the examining period, with paper marking, 
the team leader marks samples of marked scripts submitted by the examiner, therefore re-
marking whilst able to see the original mark and annotations on the script.  With one exception, 
research found that the original marks, but not the annotations, influenced the mark awarded by 
the team leader, with poorer reliability found when the second marking took place with the 
original marks removed.  (N.B. This review does not include research looking at the system used 
with on-screen marking, although there is still a hierarchical approach, with the examiner’s mark 
checked against the definitive mark awarded to seed scripts.  This is addressed in more detail by 
Tisi et al, 2013, see below.)   
 
 Training and feedback  Little empirical evidence was found which evaluated the effectiveness of different aspects of 
training and the research reported found mixed results. Similarly mixed results were identified 
with regards to the impact of feedback from senior examiners on reliability.  There was some 
evidence that a detailed and explicit mark scheme may provide the necessary “standardising 
effect” (p. 52) meaning that training is not necessary. 
 
 Community of practice  Marking reliability may be the result of more than an explicit mark scheme, requiring the tacit 
knowledge shared between members of a ‘community of practice’. In the case of marking, this is 
a community of assessment practice. This research is reviewed in Section 1.5.7.   
 
 Exemplar material  Although exemplar material has been found to be useful, there are issues arising from the type of 
exemplar used, for example, a ‘prototypical’ exemplar (a mid-band response) resulting in 
increased marking severity compared with a grade-boundary exemplar. Interestingly the most 
accurate marking was observed in the group with no exemplar, which the authors concluded 
suggests that the mark scheme has a standardising effect.  
 
 Double and multiple 
marking 
 In double and multiple marking the final mark awarded is a combination of the separate marks 
independently awarded. Intra-rater consistency is important, but not inter-rater reliability and 
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indeed, a lack of agreement between markers is viewed positively in that it represents a “truer 
‘all-round’ picture” (p. 56).  Double marking is no longer used in GCSE and A-level examining, 
but it is commonly used in Higher Education and there is a considerable amount of research 
focused on the reliability of such processes and the way marks from multiple markers should be 
aggregated.  The research shows reliability is improved when double-marking is used, but it is 
argued that clear assessment guidelines and defined marking criteria are required for this practice 
to be reliable.    
E-marking  The findings of the studies available at the time of this review were inconsistent and identified 
only small differences between the two forms of marking.  See Tisi et al. (2013) below for 
further discussion. 
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Table 1.3 
Summary of the conclusions drawn by Tisi, Whitehouse, Maughan and Burdett (2013) in their review of literature on marking 
reliability  
 
Factor impacting on marking reliability Conclusions reached by Tisi et al. (2013) 
Features of items and mark schemes 
(pp. 22-24) 
Marker agreement is at its lowest when questions require extended written responses, 
are allocated proportionately more time in which to write the answer and are worth 
more marks.  Obviously these factors may co-occur. 
 
Response features (p. 25) There were mixed findings in relation to the impact of superficial features of a 
response, such as handwriting legibility and the quality of spelling, although where an 
impact was observed it was in the expected direction (poorer handwriting and spelling 
associated with lower marks).  Research found such influences may be over-ridden by 
other features including examiner training and clear, defined mark schemes.   
Marker characteristics (pp. 25-26) Marker experience and education are the two main areas which have been the focus 
of research, although many studies conflate the three areas of educational background 
and teaching and examining experience.  Where these factors were investigated 
separately, the highest level of education predicted marking accuracy better than 
either teaching experience or previous examining experience.  Generally, research 
into characteristics such as personality traits, age and gender has not been sufficiently 
extensive or rigorous enough to draw conclusions in relation to marking accuracy.  
Previous experience is discussed in more detail in Chapter 4 (Study 2). 
 
Marker training (pp. 26-28) 
 
 
Few studies investigate which aspects of training are effective and why. As outlined 
above, marking experience had less impact than either teaching experience or level of 
education.  Research since the review by Meadows and Billington (2005) found 
positive effects arising from the standardisation process, although there were no 
measurable benefits from attending a face-to-face meeting.  
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Tisi et al. (2013) also report on research into the impact of feedback received by 
examiners with mixed findings regarding whether there is a positive impact on 
marking reliability of either the initial training meetings or from feedback during the 
marking process. 
 
Although not commented on in the review, this is an area where research over time is 
not directly comparable due to differences in the timing and provision of feedback 
between paper marking (feedback is received at two intervals, based on the double-
marking of selected scripts sent to the Team Leader by the examiner) and online 
marking (examiners are monitored using seeding scripts, dropped into the examiner’s 
allocated scripts at regular intervals, for example one in twenty scripts).  Tisi et al. 
(2013) report mixed findings and suggest that continuous monitoring, as outlined 
above, may be beneficial.   
 
Cognitive processes (pp. 28-29) Two areas of research were identified. The first investigated the cognitive marking 
strategies used when marking and the second area of research explored judgement 
and decision making in a broader context.  Both areas of research are discussed in 
more detail in Section 1.5.  
 
Technological advances in marking 
processes (pp. 29-33) 
On-screen marking is able to address some of factors impacting on marking reliability 
which arise from the system of marking paper scripts. Changes which improve 
reliability include: the random distribution of scripts, so removing sources of bias 
such as centre effects, and item-level marking, in which examiners mark specific 
items (questions) rather than whole scripts, meaning the final mark awarded to a 
script is not impacted from individual examiner biases. Item level marking also means 
different items may be marked by examiners with differing experience and so, for 
example, more complex items may be marked by the more experienced examiners. 
 
On-screen marking also removes the potential for bias arising from characteristics of 
the candidate discussed previously (for example, name, gender, ethnicity) although 
again, as previously referred to, as aspects of a response such as handwriting and 
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writing style are still present and have been shown to be correctly associated by 
examiners with personal characteristics of the candidates, this problem is not 
completely removed with anonymised marking. 
 
On-screen marking also enables continuous monitoring of examiners and the 
provision of regular feedback.  Further as this feedback is in relation to agreed 
definitive marks it prevents issues arising from the system used with paper scripts in 
which the Team Leader double marks a selection of scripts where the mark and 
annotations are visible.  
 
Research which compared the cognitive processes involved in marking on-screen 
versus on paper is also reviewed and whilst some differences were found in reading 
behaviours and that on-screen marking required greater cognitive effort, marking 
accuracy was not impacted. 
 
Multiple marking (pp. 33-35) Studies of multiple marking were reviewed by Meadows and Billington (2005) and 
supporters of this approach think multiple marking provides a more valid measure 
than a single mark, especially where there is more than one legitimate ‘correct’ 
response.  On-screen marking removes some of the practical disadvantages associated 
with this form of marking, but time (and so cost) remains a consideration.   
 
Teacher assessment (pp. 35-36) There are too few empirical studies to enable an evaluation of the reliability of 
teacher assessment in formal examinations in England. 
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1.3.4 Conclusion 
In conclusion, a wide range of possible sources of reliability in assessment 
and marking has been investigated and corresponding suggestions made for 
modifications which might therefore improve marking reliability.  These suggestions 
tend to be tangible changes that might be made to the marker (for example, training, 
allocating more experienced examiners to mark more complex items) or the marking 
environment (for example, modifying features of the mark scheme, or using item 
marking rather than whole script marking so individual examiner inconsistencies are 
‘averaged out’).   
However, whilst the research might have identified that there are, for 
example, contrast effects or question format effects, less is known about why these 
effects arise, what is occurring within the marker’s head.  The italicised sections in 
the two preceding tables identify areas of research which have focused on cognitive 
processes and demonstrate that this is a comparatively under-researched area within 
the field of educational assessment and marking reliability. Focusing on cognition 
and investigating the cognitive processes involved in marking, particularly the 
cognitive processes used by accurate and inaccurate examiners, may therefore be a 
useful next step to provide further insight into marker accuracy.    
Cognitive theories of judgement and decision making are reviewed in the 
next section, followed by a review of the literature of the cognitive processes used in 
marking.    
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1.4 Theoretical context: Cognitive theories of judgement and decision making  
1.4.1 Overview 
This section of the thesis will review cognitive theories of judgement and 
decision making. It will be followed by a review of the literature which has 
investigated marking from a cognitive psychological perspective, focusing on the 
cognitive processes involved and exploring marking as a process of judgement 
(Brooks, 2012).   
 
1.4.2 Dual processing theories of human judgement 
Dual-processing theories of human judgement (for example, Evans, 2003; 
Stanovich & West, 2002) distinguish between two distinct systems of cognitive 
processing which operate concurrently, but are qualitatively different.  System 1 
refers to the cognitive processes which are fast, intuitive and instantaneous and in 
contrast to System 2 thought processes, which are slow, deliberate and rule-based.  
The cognitive demands of the task determine which system is drawn upon.  
This theory may be seen as being applicable to the processes used when 
examining, as some aspects of the judgements made when examiners are marking 
may be seen to be based on the intuitive, automatic processes (the ‘gut feeling’ 
decision strategy in dual process theory) whereas others are based on reflective, rule-
based processes.  One aspect of the dual processing model of decision making that 
may be particularly pertinent to examination marking is that as expertise develops, 
cognitive operations that started as complex and required slow and effortful 
processes (System 2) may transfer to System 1, becoming quick and instinctive 
(Kahneman & Frederick, 2002).   
The migration of complex cognitive processes from System 2 to System 1 has 
been recognised as one that might occur as an examiner becomes increasingly 
familiar with the questions on an examination paper and so develops marking 
expertise (Suto & Greatorex, 2008a).   
 
1.4.3 Psychology of expert judgement 
Another area of potential relevance is that of the psychology of expert 
judgement, applying an assumption that when marking, examiners will be using their 
expertise to assess the work of others. Expertise may also be of interest in terms of 
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looking at the processes used by expert and novice markers.  Research in the field of 
expertise has been conducted across a range of diverse contexts, including medicine, 
finance, law, politics, chess and fire-fighters, but given the extensive nature of the 
field this review will focus on theories which have been applied to educational 
assessment. 
 
1.4.3.1 Model of professional decision making 
One model which may be applicable to the judgements required in 
educational assessment is the model of professional decision making originally 
proposed by Dreyfus and Dreyfus (1980) and developed by Eraut (1994, 1996). 
Similarly to dual processing theories, this model identifies qualitatively different 
judgement processes, but whereas in dual processing theories the two forms of 
judgement work concurrently, being drawn upon according to the cognitive demands 
of the task, the model of professional decision making proposes four distinct stages 
of professional judgement which individuals progress through as they transition from 
‘novice’ to ‘expert’.  At the ‘novice’ stage, judgement is characterised by a 
dependence on rules and deliberation, similar to the processes associated with 
System 2 in dual processing, through the stages of ‘advanced beginner’ and 
‘competent’ to the final stage of ‘expert’, at which point judgement is characterised 
by intuition and less deliberation, therefore similar to the System 1 processes of dual 
processing.  As with dual processing theories, this model might be seen to be 
applicable to examiners, with the form of judgement used when marking changing as 
experience is acquired over a single examining period and/ or over years of 
examining.   
Interestingly, Eraut’s (1996) discussion of the model was in relation to health 
care professionals and there is an assumption that by definition, the judgement and 
decision-making processes used by experts are superior and something to aspire to.  
This is based in part on the views of the experts themselves, who Eraut (1995) 
argued believe that their fast, intuitive judgements are infallible, something which 
Eraut (1996) maintained was a mistake. More recent research into clinical decision 
making has similarly observed that although fast, intuitive clinical decisions are more 
frequently made than decisions based on slower, analytical processes and are usually 
effective, they are also more likely to fail (Croskerry, Singhal, & Mamede, 2013).  
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This was also observed when the model of professional decision making was applied 
to educational assessment, with the concern expressed that “There is a fine balance 
between a genuine ability to recognise quality of work apparently intuitively, and 
erratic interpretation” (Ecclestone, 2001, p. 305). The accuracy or otherwise of 
intuitive judgements is linked to the idea that intuitive judgement is characterised by 
heuristics, cognitive short-cuts, which although generally effective are also prone to 
bias.  The use and the relative merits of heuristics are discussed in more detail in 
Section 1.4. 
Whilst there are potentially far greater implications arising from errors in 
medical judgements and decisions, the implications of errors occurring within an 
educational context, particularly in relation to formal assessment, are not 
insubstantial.  Examination grades impact on an individual’s educational progression 
and therefore may determine subsequent educational and career options.  This 
highlights the importance of understanding the judgement and decision making 
processes involved in educational assessment.  
 
1.4.3.2 Analytic approach 
One perspective views expert judgement as a process akin to a statistical 
combination of separate items of information and that this “combining of information 
lies at the core of expertise” (Einhorn, 2000, p. 333). Einhorn (2000) outlined a 
number of tasks that experts must perform when making judgements. The first is to 
identify information, or cues, from the multidimensional stimuli that they encounter.  
The cues contain information which will contribute to the final decision or 
judgement, and which have to be extracted from less relevant information.  Secondly, 
they have to organise information into clusters or dimensions, a process which 
“reduces the dimensionality of the information one has to process” (p. 325) and so 
enables the expert to deal with general factors rather than having to process many 
cues.  While identifying and clustering cues, experts are also measuring the amount 
of the cue.  Finally, once cues have been identified, measured and clustered, an 
overall evaluation can be made by weighting and combining the cues, a task which 
Einhorn (2000) maintains is the most problematic for experts.  This view is in 
keeping with the findings from research across a range of fields which found that the 
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statistical combination of items of information was superior to a single overall 
judgement. 
Within this perspective essay marking requires the identification of features 
of the response which are valued, usually but perhaps not exclusively, criteria which 
are on a mark scheme.  These criteria then need to be combined and quantified to 
result in a marking decision. 
 
1.4.3.3 Template theory 
An alternative to Einhorn’s (2000) analytic perspective on expert decision 
making is template theory (Gobet & Simon, 1996; Gobet & Waters, 2003), which 
arose from the study of expertise in chess players, although is claimed to be 
applicable to expert memory beyond that used in chess. Templates have also been 
referred to as "schemas" (Bartlett, 1932), "frames" (Minsky, 1975) or "prototypes" 
(e.g.  Goldin, 1978; Hartston and Wason, 1983) and are abstract, schematic structures 
that consist of a combination of fixed information (a core) and variable information 
(slots). The slots, which allow new information to be encoded rapidly, mean that 
templates are adaptable and flexible.  With regards to expertise in chess, template 
theory maintains that rather than merely being more proficient in the use of slow, 
strategy-based processes, expert chess players store information in templates, and 
that expertise is due to a superior template-based knowledge, which can be accessed 
quickly, and which in turn allows expert players to reduce the possible moves they 
need to consider (Eysenck & Keane, 2015). 
In contrast to Einhorn’s (2000) analytic perspective on expert decision 
making, this approach essentially identifies pattern recognition as underpinning 
decision making.  The concept of templates, or schemas, may be seen to be 
applicable to examination marking as when marking, examiners may compare the 
response they are reading to stored templates of prototypical responses. Support for 
the role of templates and recognition within educational assessment is found in the 
suggestion that when marking essays, examiners have a mental framework, “an 
overall mental frame of reference into which essays are fitted” (Elliot, 2017, p. 64).  
This process has been termed “construct referenced” assessment (Wiliam, 1998), a 
process in which assessment is carried out with reference to the examiner’s 
individual understanding of what constitutes work of a given grade, the ‘construct’. 
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The overall mental framework may be seen to be comprised of grade-related 
constructs against which examiners compare the responses they are marking, with 
recognition therefore a key process underpinning this process.  An issue for marking 
reliability is that the examiner’s individual understanding may not accurately reflect 
that of the principal examiner who sets the standards, particularly as research 
suggests that individual interpretations play an active role when marking (Wolf, 
1995). 
These ideas are in keeping with Laming’s (2004) claim that “There is no 
absolute judgement. All judgments are comparisons of one thing with another” (p. 9).  
Of course comparisons may also be made against physical comparators as well as 
mental ones and indeed across an examination period it might be expected that 
examiners would transition from comparing a response with the published criteria of 
the official mark scheme and previously marked scripts to an internalised marking 
schema and mental models of prototypical responses of different levels or grades.   
 
1.4.3.4 Recognition-primed decision model 
The idea that decisions are made based on recognition of a situation was 
developed further in the field of naturalistic decision making (Galotti, 2002, 2007; 
Klein, e.g. 1998, 2008).  Klein proposed the recognition-primed decision model in 
which different processing occurs depending on whether a situation is perceived as 
being typical or familiar.  A key concept is that decision makers tend not to evaluate 
the full range of possible options in order to make a decision (analytical decision 
strategies), but rather, they generate the first option that would seem to work, and 
only move on to a second possibility if the first one does not work, which Klein 
proposes does not happen often with experienced decision makers, “Since the first 
option they consider is usually workable, they do not have to generate a large set of 
options to be sure they get a good one” (Klein, 1999, p. 30).   
Although the judgements made during marking might be expected to be more 
analytical, with examiners having to identify, weight and combine information as 
outlined by Einhorn (2000), it would seem possible that recognition-primed decision 
strategies might be used, with examiners ‘recognising’ a response as being typical of 
a particular grade or level.  Such an approach is particularly feasible in the context of 
formal examining, when markers generally operate under tight time constraints. 
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Therefore although Klein’s theory was developed in the field of naturalistic decision 
making using groups of participants as diverse as firefighters and chess players, the 
underlying principle of ‘recognition-primed decisions’, in which an option is 
generated based on the recognition of the situation, may be used to explain the 
marking process of expert markers.  
 
Of note is that with the exception of the analytic perspective, in which 
judgement is conceptualised as the statistical combination of items, a key idea in the 
theories outlined so far is the role of templates and pattern recognition.  When 
applied to examination marking, template theory explains marking in terms of the 
comparison of responses to stored templates or prototypical answers representing 
different standards of work.  Similarly, the recognition-primed decision model 
conceptualises the marker as recognising responses as being a particular level or 
grade; indeed a key idea in Klein’s theory is the role of intuition, which he maintains 
develops with experience and enables the experienced decision maker to recognise 
key patterns (Klein, 1999).  Thus these ideas may also be seen to fit within the 
framework of dual processing theories, with decisions based on recognition 
suggestive of System 1 processes and the more analytical decision strategies required 
when a response is not recognised requiring the reflective, rule-based (mark-scheme 
based) processes typical of System 2.  These theories indicate that the role of mental 
models or schema may be important in the marking process.   
 
1.4.4 Judgement under uncertainty: heuristics and biases 
The use of recognition might be seen as an efficient ‘short cut’, but its 
effectiveness as a decision-making strategy is predicated on the assumption that the 
stored template or schema is accurate and that the new information compared against 
it is similarly an accurate representation.  Further, in applied settings, decision 
making rarely takes place where full information is available on which to base a 
decision.  In situations where the information available to make a decision is 
incomplete, judgement is required, where judgement is an evaluation of the 
likelihood of a given event occurring using incomplete information.  Laming (2004) 
maintains that when there is insufficient evidence to support judgement, when 
judgement is taking place under uncertainty, it is susceptible to bias: “To the extent 
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that judgement is uncertain, past experience enters like air rushing in to fill a 
vacuum” (Laming, 2004, p. 164). 
The research reviewed in Section 1.2 identified a range of biases that may 
“rush in to fill a vacuum” and so impact on marking reliability, for example gender, 
handwriting (see Section 1.3.3 and Meadows and Billington, 2005). Another source 
of bias that may arise in a task such as marking when complex judgement is required 
is that which may arise through the use of heuristics.  An heuristic is a ‘rule of 
thumb’, or a cognitive short cut.   It appears as a concept in different cognitive 
theories of processing and expertise.  Newell and Simon (1972) proposed that 
heuristics were used due to the limited processing capacity of short term memory and 
that they produced reasonably accurate answers.  In dual processing theories, 
heuristics are perceived as being prone to bias, and the result of ‘cognitive 
miserliness’, where a cognitive miser is someone who is economical with his/her 
time or effort when performing a thinking task (Kahneman, 2003).  Here heuristics 
are used due to a reluctance to engage in effortful processing rather than an inability 
to do so, therefore reflecting situations where System 2 thinking has failed to monitor 
or to evaluate an answer produced by System 1 (Kahneman, 2003).  
Three key heuristics that were identified and which might be used to reduce 
uncertainty in examination marking are: ‘availability’ (the tendency to think that 
things which come to mind easily are more representative than is actually the case), 
‘representativeness’, (judging how similar something is to a prototype) and 
‘anchoring and adjustment’, (where adjustments are made in relation to a fixed point, 
or ‘anchor’).   With regards to marking, the availability bias may arise if an answer is 
judged against only more easily recalled features of the mark scheme, the 
representativeness heuristic occurs when a mark is awarded by judging whether it 
has the characteristics of, for example, a typical A grade answer, and anchoring and 
adjustment bias may occur when the quality of a response is judged against recently 
marked responses rather than objectively against the mark scheme criteria. This last 
heuristic also resonates with Laming’s (2004) claim referred to above, that all 
judgements are comparative. 
The most obviously relevant heuristic to marking is the representativeness 
heuristic which may be seen to guide decision making in examination marking in 
terms of the examiner asking the question “how much does this example look as if it 
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belongs to this class of things?” (Elliot, 2017, p. 58).  Therefore as with the previous 
theories, use of the representativeness heuristic suggests a role for schemas or 
templates and a process of recognition.   
It is worth noting that not all theorists view the use of heuristics as 
problematic.  Within an area of psychology that has become known as ‘fast and 
frugal heuristics’, heuristics are conceptualised as “strategies that ignore part of the 
information, with the goal of making decisions more quickly, frugally, and/or 
accurately than more complex methods” (Gigerenzer & Gaissmaier, 2011, p. 454).  
This approach challenges the assumption that the use of heuristics involves a trade-
off of accuracy for reduced effort, claiming instead that “less-can-be-more” 
(Gigerenzer & Gaissmaier, 2011, p. 455) and so also challenging the assumption that 
heuristics are linked with unconscious and error-prone System 1 processes within 
dual-processing theories.  Within this conceptual framework,  heuristics, including 
the recognition heuristic have been claimed to be “surprisingly effective in spite of 
their simplicity” (Eysenck, p. 559) and found to outperform other more deliberate 
judgements (Wübben & Wangenheim, 2008).  However, although the more ‘holistic’ 
process of rating essays as opposed to marking more analytically (see Section 1.5.2) 
might be seen to be based on a “less-is-more” approach, research within educational 
judgement and decision-making has tended to focus on the use of heuristics as a 
possible explanation for poor consistency in essay-marking (Crisp, 2010b; Elliot, 
2017) rather than as a way forward.   
 
1.4.5 The social context of marking 
Although the role of the wider social context of marking has been addressed 
in more sociological research (for example, Broadfoot, 1996; Sanderson, 2001), 
psychological research has also observed that the assessment process involves both 
collective activities where groups of people are involved, for example, developing 
assessment criteria, or moderating marks and individual activities, for example 
marking (Elander, 2004).  Meadows and Billington (2005) discussed psychological 
research which focused on the impact of the wider social context within which 
marking takes place.  Research in this area claims that reliable marking is the result 
of an effective ‘community of practice’, (Lave & Wenger, 1991), specifically a 
‘community of assessment practice’ (Hall & Harding, 2002) where knowledge is 
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shared, some of which is explicit, for example, knowledge of mark schemes and 
assessment criteria, and some is tacit, “instinctive and commonly held” (Meadows & 
Billington, 2005, p. 53).   
Changes to marking practices, particularly the move to online standardisation, 
which means that the majority of examiners no longer participate in face-to-face co-
ordination meetings, may suggest that any impact of being a member of a community 
of practice is greatly reduced.  Ironically, it is the most experienced examiners, the 
principal examiners and team leaders who will gain from any benefits arising from 
these meetings.  The idea of a community of assessment practice will be considered 
in the analysis, but as marking practices have changed, it is less of focus in this 
research. 
 
1.4.6 Conclusion 
It is interesting that there can be seen to be an overlap in ideas of the different 
theoretical approaches discussed in this section, with the exception of the analytic 
approach to judgement.  Where research has suggested that templates, constructs or 
schemas are used, there is an associated suggestion that these are instinctive, a gut-
feeling and therefore a System 1 response. This conclusion has been reached by other 
research which has similarly identified the role of recognition in the marking process. 
Research has also suggested that the automatic processing associated with System 1 
may involve the application of error-prone heuristics. Further, the constructs, models 
or schemas used may incorporate the formal knowledge of the mark scheme and the 
assessment criteria, but also contain knowledge from previous teaching/examining 
experience, thereby incorporating the idea of communities of assessment practice.  A 
key idea going forward is the process of recognition and the role of schema in the 
judgement and decision-making processes involved in examination marking.   
The next section reviews the literature which has investigated the process of 
marking and which therefore has investigated marking from a broadly cognitive 
psychological perspective.  
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1.5 Research into the judgement and decision-making processes involved in 
examination marking 
1.5.1 Overview 
This section provides an overview of the research which has focused on the 
judgement and decision-making processes used by markers.  The research will be 
discussed within the context of the cognitive psychological theories outlined in the 
previous sections.  In some cases, the authors of the research have themselves 
discussed their findings within a specific framework, but this is not always so. Of 
note is that although an important reason for gaining insight into these processes is to 
improve marking accuracy and reliability, comparisons between ‘accurate’ and 
‘inaccurate’ markers are not often made.  Some studies have compared the processes 
used by experienced and novice markers, and there is an assumption the processes 
used by the experienced markers are superior; however rarely has this assumption 
been  directly investigated.    
 
1.5.2 Studies of the process by which examiners rate essays  
In their review of the literature on marking reliability, Meadows and 
Billington (2005) identified a change in focus of research from “the product of 
raters’ evaluations – the scores – and the essay themselves” to an examination of “the 
process by which raters make their decision” (p. 39).  The research focused on essay 
marking and on attempting to gain an understanding of what goes on in the minds of 
experienced examiners.  Two approaches to marking essays were identified: analytic 
marking, where examiners assign marks against a number of criteria and holistic 
marking, where a grade is awarded based on an overall judgement of the quality of 
the essay.  Holistic marking is a technique which has been used widely in the United 
States, but less so in the United Kingdom, particularly in the context of formal 
examination marking. 
Cumming (1990) investigated analytic marking of experienced and 
inexperienced markers of English as a Second Language (ESL) essays.  Analysis of 
the verbal protocols obtained from rating essays whilst ‘thinking aloud’ (Ericsson & 
Simon, 1984) led to the identification of 28 decision-making behaviours which were 
used by the raters to interpret and evaluate the essays.  Cumming (1990) identified 
two categories of decision-making behaviours, Interpretation strategies, which were 
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used to read the text, for example, ‘Interpret ambiguous phrases’, ‘Classify errors’, 
and Judgement strategies, used to evaluate the text, for example, ‘Assess relevance’ 
and ‘Rate overall organisation’.  Cumming (1990) compared the strategies used by 
novice and experienced markers and found that although both groups made a similar 
number of decisions, there were qualitative differences in their decision-making 
behaviours, rather than quantitative differences.  He concluded that:  
 
“Overall, expert teachers appear to have a much fuller mental representation 
of ‘the problem’ of evaluating student compositions, using a large number of 
very diverse criteria, self-control strategies, and knowledge sources to reach 
and judge students’ texts.  Novice teachers tend to evaluate compositions 
with only a few of these component skills and criteria, using skills which may 
derive from their general reading abilities or other knowledge they may have 
acquired previously.” (Cumming, 1990, p. 43) 
 
Cumming (1990), citing Kintsch (1988, 1989) linked these differences to 
models of reading, claiming that the inexperienced markers did not appear to have 
developed a thorough ‘situational model’ for evaluating essays, having instead a 
‘text-based’ editing style to interpret the essay and then evaluated using inexplicit 
criteria.  In contrast, the experienced markers integrated their interpretations and 
evaluations and their decision-making appeared as “complex, interactive mental 
processes” (p. 44).  Although Cumming (1990) did not discuss his results within a 
cognitive psychological framework, these conclusions may be seen to be located 
within the area of the psychology of expert judgement, with identifiable differences 
between experienced (‘experts’) and inexperienced markers reported in their use of 
strategies.  The suggestion that the experienced markers may have a ‘much fuller 
representation of the problem’ might suggest the use of a core template which then 
accommodates new information effectively (Gobet & Simon, 1996). 
Of note here is that whilst these differences were observed, there was no 
discussion of whether one style was more effective than the other in terms of 
marking reliability. There was an implicit assumption that the decision-making 
behaviours used by the experienced markers were the desired behaviours, as 
Cumming (1990) observed that occasionally the novice raters did use “the range of 
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decision-making behaviours which the expert teachers displayed” which suggested 
they had the “potential to develop expertise…but have not yet had the opportunity to 
refine to a point of expertise through teaching and evaluation experiences” (p. 44).  
However, there was no analysis of the use of the different decision-making 
behaviours in relation to either marking accuracy or reliability, and therefore it is 
problematic to conclude that the decision-making behaviours demonstrated by the 
experienced markers are qualitatively better than those of the novice markers. 
Given that twenty-eight decision-making behaviours were identified in a 
study of the rating processes involved using analytic marking, it might be inferred 
that even more diversity might be found when investigating holistic marking.   
Vaughan (1992) investigated the processes involved in the holistic marking of essays 
at a university in the United States, where in contrast to the United Kingdom, holistic 
marking is commonly used.  She also used think-aloud verbal protocol analysis, 
analysing the transcripts from nine raters experienced in holistic assessment, who 
holistically graded six essays.  The essays were selected from archived essays and 
were chosen because they had originally been awarded a grade of 3 or 4 (out of 6), 
where 3 was a fail and 4 a pass.  This meant that the essays had been read by at least 
three readers before a final grade was awarded.  In her Introduction, Vaughan (1991) 
described holistic assessment as “a technique that rests on the assumption that trained 
raters will respond to an essay in the same way if they are given a set of 
characteristics to guide them” (p. 111), but went on to conclude that “the data show 
that…despite their similar training, different raters focus on different essay elements 
and perhaps individual approaches to reading essays” (p. 120).  She identified 14 
general categories of comments used by the raters, for example ‘Organisation’, 
‘Content’, ‘Grammar’ and five reading styles: the single-focus approach, where the 
marker focused on one of the categories, such as content; the ‘first impression 
dominates’ approach; the ‘two-category’ strategy; the laughing rater, where a rater 
established a psychological link with the writer of the response and “chuckled 
through several of the papers” (p. 118) and the grammar-oriented rater.  In a similar 
conclusion to that drawn by Cumming (1990), Vaughan (1991) determined that 
“Each rater comes to rely on his own method” (p. 121).  Of particular interest is that 
the raters were all experienced, which suggests that training and marking experience 
did not lead to a shared, unified approach to the rating of essays.  
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Vaughan (1991) also reported that the raters in her study of holistic rating 
frequently made informal, comparative statements and suggested that in the holistic 
rating process, because the papers are read quickly, they become one long discourse.  
Similarly to the conclusions drawn by Cumming (1990), this finding may suggest 
that the experienced raters have an overall mental framework or template, which they 
fit essays into.  The use of comparison might also suggest that the raters are applying 
the ‘anchoring and adjustment’ heuristic, with responses being rated in relation to 
each other rather than objectively against the mark scheme.   
 Of further interest in her research is that Vaughan (1990) was able to 
comment on marking accuracy, as the essays had been previously awarded an agreed 
grade.  She reported that only 44% of the grades awarded by the participants were 
the same as the original marks.  However, whilst this adds to the evidence for the 
poorer reliability of essay marking, there was no comparison between the decision-
making behaviours of raters who were in agreement with the original grade awarded 
and those who were not.  
Milanovic, Saville and Shuhong (1996) similarly investigated the decision-
making behaviour in examiners of English as a Second Language (ESL) papers.  
They proposed a model of holistic marking they had developed previously to assist 
with training examiners (Milanovic, Saville, & Shuhong, 1992) to serve as the basis 
for their investigations.  The model1, developed with reference to Cumming’s (1990) 
study of analytic marking which had identified 28 decision-making behaviours, was 
an attempt “to capture both the process of decision-making behaviour in holistic 
marking, and the composition characteristics markers are supposed to focus on” (p. 
94).   
In addition to marking with think aloud (termed here ‘introspective verbal 
reports’), Milanovic et al. (1996) used retrospective written reports and a group 
interview to collect data from sixteen markers with varying levels of marking 
experience. Similarly to Vaughan (1991) and Cumming (1990), they found that the 
markers focused on a number of different aspects of the essays, leading them to 
comment “What is the most striking about the composition elements which the 
markers focused on is their diversity” (p. 100). They observed a few differences 
                                                 
1 A diagrammatic representation of the model is presented in Chapter 5, Figure 5.1. 
38 
 
between markers with different experiential backgrounds, but these appeared to be in 
relation to the type of paper the marker had previous examining experience of and no 
comparisons were identified between novice and experienced markers. 
Again, as in previous research (Vaughan, 1992; Cumming, 1990), Milanovic 
et al. (1996) identified differences in reading styles and concluded that there were 
four broad approaches to the assessment process that markers might use, although 
not adopting one style exclusively: principled two-scan/read; pragmatic two-
scan/read; read through and provisional mark. Markers who used the principled two-
scan/read approach read or scanned the script twice before awarding a final mark and 
did so with all responses as a matter of principle.  Markers who adopted the 
pragmatic two-scan/read approach also read a response twice, but only when s/he 
encountered difficulties and so had to re-read the response to determine the mark to 
award, hence the term pragmatic.  This approach was thus only used when another 
method had not been successful in determining a mark.  The read through approach 
was described as the least sophisticated of the marking approaches and consisted of 
the marker reading a script through just once.  The provisional mark approach also 
consisted of a single reading of the response, but it involved a break in the marking 
process which was normally near the start of the response, which led to an initial 
assessment of the quality of the response.  Reading was then resumed to ascertain 
whether the rest of the answer confirmed or refuted the initial assessment.  
Whilst the reading styles are of interest in themselves, as with the 
identification of markers focusing on different aspects of the essays, there was no 
discussion of whether these differences in approaches to assessment were associated 
with marking accuracy.  Nor were the findings discussed in relation to the model of 
marking proposed. However, the conclusion that the markers focused on different 
aspects of the essays might have been investigated further applying an analytic 
approach to expertise (Einhorn, 2000) and comparing the aspects focused on by 
accurate and inaccurate markers, an approach adopted by Elander and Hardman 
(2002) discussed in Section 1.5.3.2. 
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1.5.3 Marking as expert judgement 
1.5.3.1.Model of professional decision making 
Research has provided support for the views outlined in Section 1.4.3 that 
experts’ judgements are qualitatively different to those of novices.  Ecclestone 
(2001) adopted the model of professional decision making developed by Eraut (1994, 
1996) from the original model proposed by Dreyfus and Dreyfus (1980), outlined 
previously in Section 1.4.3.1.  This model proposed that novices’ judgements are 
deliberative and rule-based in contrast to the quick, intuitive judgements of experts. 
In a case study on the marking of university undergraduate dissertations, Ecclestone 
(2001) compared the marking and moderation processes of three groups of assessors, 
categorised as novice, competent or expert.  Analysis of completed feedback sheets 
supported data obtained from observation of moderation meetings that similar 
judgements were reached by the different groups, but that the novice group 
judgements were based on the application of rule-based guidelines whereas the 
expert and competent groups used more intuitive and impressionistic approaches.  
She also observed that the expert assessors placed less importance on the marking 
guidelines, mark scheme criteria and the moderation process in determining marking 
reliability.  
This research suggests that both types of judgement may be used effectively, 
although this is within the context of marking experience, with the ‘experts’ able to 
use faster, intuitive judgements because of their experience.  Such judgements may 
be less accurate when made by individuals without the necessary experience and 
expertise. 
 
1.5.3.2 Analytic approach 
The research reported in Section 1.5.2 was discussed within the theoretical 
context of the psychology of expert judgement, although the original studies were not 
designed to investigate the applicability of this approach.  However, research by 
Elander and Hardman (2002) posited that the task of marking was one which fitted 
with Einhorn’s (2000) conceptualisation of expertise, given that when marking, the 
marker is required to make an overall assessment of the response, having taken into 
account specific elements of the answer, for example, the accuracy of the content and 
the quality of argument.  They looked at the marking of psychology undergraduate 
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examination essays and used judgement analysis to investigate the factors which 
examiners used when deciding what marks to award.  They identified that “The 
judgement policies varied from marker to marker” (p. 318), that there was variation 
in what the markers looked for (cues) when assessing the essays, which in turn 
contributed to variance in the marks, with different factors being more predictive of 
the overall mark in different markers.   
This is of interest as Einhorn (2000) points out that “it should be the case that 
there is at least a common core of knowledge…[and that] expertise consists, to some 
extent, of knowing that common core” (p. 326).  Similarly to Cumming (1990), 
Vaughan (1991) and Milanovic et al. (1996), Elander and Hardman (2002) found that 
in fact, different markers focused on different elements of essays, concluding that 
“the analysis did not provide clear evidence that markers were able to make ratings 
of separate aspects of answers that were statistically independent of one another” (p. 
321).   
Of note is that Elander and Hardman (2002) looked at the factors focused on 
by first and second markers, where the first markers were academics who had taught 
the course and set the examination questions used, and second markers were other 
members of the academic group, who had more general expertise in the area of the 
examination.  Although they were able to investigate the elements of the essays 
focused on by the two groups of markers, and identify which aspects contributed 
most to the overall mark, there was no discussion of whether a particular 
combination was most effective in terms of producing an ‘accurate’ mark, not least 
because unlike in the marking of formal examinations at A-level and GCSE, there is 
no definitive mark to compare against (although the assumption may be that the mark 
awarded by the first marker, being more familiar with the material and having set the 
questions, would be the ‘correct’ mark).   
However, it is not just that markers may identify different criteria as being 
more or less important to the final mark awarded, research has also identified that 
there are differences in the understanding of the criteria.  Hand and Clewes (2000) 
investigated the criteria used by markers of undergraduate dissertations and similarly 
to Elander and Hardman (2002) found differences between markers. The responses 
to a question asking the participants to describe what criteria they used when 
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marking an undergraduate dissertation showed a range of criteria were applied. Hand 
and Clewes (2000) concluded that: 
 
 “faced with the challenging, qualitative, and significant task of marking a 
dissertation [tutors] are bringing a great deal of themselves to the task. Few 
made a great play of working to any set scheme (and those who mentioned a 
set of guidelines tended to qualify these criteria with new ones of their own)” 
(p. 12) 
 
Further, when asked if they weighted particular aspects more than others, the 
responses indicated that not only were there between-marker differences, but that 
some weighted non-academic criteria, such as structure and writing ‘good English’.  
They concluded that: “potential for inconsistency is on at least two levels: agreement 
on the criteria, and agreement on the respective importance of the various elements 
of the criteria”. (p. 13).   
 
1.5.3.3 Templates, constructs and prototypes 
Although the aforementioned research may be interpreted within the analytic 
approach to expertise, it may conversely be seen to provide support for the idea of 
‘construct-referencing’ (Wiliam, 1998), referred to in Section 1.4.3.3, with the 
suggestion that markers ‘bring a great deal of themselves to the task’ implying that 
they are applying a template or construct of the mark scheme that combines the 
official criteria of the mark scheme with their subjective interpretation. This was 
similarly observed by Hay and Macdonald (2008) who suggested that when markers 
apply their internalised version of the official marking criteria, they are in fact 
applying a new set of criteria, revised to include the individual’s own beliefs and 
expectations regarding what constitutes different levels of performance.  
  In addition to markers having an internalised version of the marking criteria, 
marking decisions have been suggested to be the result of comparisons with 
internalised prototypes of responses. Ecclestone (2001) concluded that university 
markers apply their own mental model of quality regardless of the formal written 
guidance (“I know a 2:1 when I see it” p. 305) and Marshall (2001) found that 
teachers used constructs of grades, preferring the use of grades to specific marks (“I 
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instinctively know what it is and adjusted the marks accordingly. This screams D” 
p.53).  Comparisons with internalised prototypes have also been suggested to 
underpin A-level grading decisions (Baird, 2000) and evaluations which precede a 
marking decision (Crisp, 2010b). 
Interestingly, Wiliam (1996) observed that teachers assessing English 
coursework holistically were able to agree on an overall level in the absence of 
explicit criteria and without a consensus regarding what aspects of the coursework 
contributed most to the level awarded.  This suggests that not only might assessors 
mark by applying internalised levels-based constructs, but further, that inter-marker 
agreement was possible despite individual markers attaching significance to different 
criteria.    
However, although the implication here is that this process may work 
effectively, the application of internalised marking schema or prototypes may be 
argued to underpin Black and Newton’s (2016) category of ‘definitional uncertainty’ 
used to explain the poorer marking reliability of extended written responses and 
other difficult-to-mark questions (discussed previously in Section 1.2.4).  If markers 
are applying their own internalised and amended versions of marking criteria and/or 
making comparisons against their individual prototypes, then differences in their 
understanding of the construct and its associated scale of measurement might explain 
poor inter-marker reliability. 
 
1.5.4 Cognitive marking strategies   
Suto and Greatorex (2008b) conducted research to investigate the judgements 
made in the marking of formal GCSE examinations, with a specific focus on the 
cognitive marking strategies used by examiners. In contrast to most of the studies 
discussed previously, they adopted a clear theoretical framework, interpreting their 
results within the dual-processing model (Kahneman & Frederick, 2002; Stanovich 
& West, 2002; Evans, 2003).    
Examiners of GCSE Business Studies and GCSE Mathematics were asked to 
think aloud whilst marking examination papers as a means to gaining insight into 
what information might be contributing to the judgement process involved in 
marking.  The examiners were then interviewed retrospectively about the strategies 
they used when marking.  Qualitative analysis of the transcripts identified five 
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distinct cognitive marking strategies: matching, scanning, evaluating, scrutinising 
and no response.  In interviews, experienced examiners confirmed that they 
recognised the strategies as techniques used in the decision-making process when 
marking.  Further support for these cognitive marking strategies has been reported in 
other subjects including Biology GCSE (Suto, Nádas, & Bell, 2011) and Physics A-
level (Greatorex & Suto, 2006).  Suto and Greatorex (2008b) interpreted the 
cognitive marking strategies they had identified within the dual processing model 
and proposed that “no response” and “matching” were typical of the cognitive 
processes of System 1 thinking, “evaluating” and “scrutinising” involved processes 
associated with System 2 processing and “scanning” could be either or a combination 
of both.   
 In a subsequent quantitative re-analysis of their data, Suto and Greatorex 
(2008a) went on to investigate the patterns of cognitive marking strategy usage 
among the two groups of examiners and found that there were differences between 
individual examiners in both subjects, but that the most striking differences were 
between the two subjects, and among question parts.  In business studies, the 
strategies were sometimes used on their own and sometimes in combination with one 
another.  The more ‘reflective’ evaluating strategy was the most frequently used, 
which probably reflects the more subjective judgements involved in marking written 
responses applying a level-based mark scheme.  Only a few question parts relied 
exclusively on the matching strategy, one which required a ‘true’/’false’ response 
and one involving a graph.  Linking back to the dual processing model, Suto and 
Greatorex (2008a) concluded that amongst the business studies examiners, cognitive 
marking strategies defined as System 1 judgements were used on fewer than 30% of 
occasions, compared with System 2 strategies being used on at least 70% of 
occasions.  In contrast, the marking of all the maths questions involved a mixture of 
strategies.  Matching was the most frequently used strategy, but if the outcome of 
this strategy was a decision that the answer was wrong, the examiner went on to use 
additional strategies, evaluating and scrutinising, to see if marks might be awarded 
for the candidate’s mathematical working. 
In their original study, Suto and Greatorex (2008b) hypothesised that “some 
of the judgements entailed in marking may start off as slow and conscious System 2 
thought processes, but migrate to System 1 as an examiner acquires expertise or 
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gains confidence” (p. 229).  Discussion after the study with five very experienced 
examiners provided support for this contention and the concern was raised that 
possibly some examiners may make this switch before they are ready to do so, which 
in turn may undermine the accuracy of the marking process as responses may be 
judged more instinctively, perhaps relying on a gut feeling derived from scanning the 
response and identifying key words and phrases, rather than reading an answer 
carefully and fully evaluating it, checking the semantic understanding of the words 
and phrases logged in the scan within the context of the specific question.   
The focus of this research was on exploring patterns of strategy usage and to 
begin to understand how this information might be used, for example, in matching 
questions to markers, with more experienced markers being allocated responses 
requiring the use of the more cognitively demanding System 2 marking strategies.  
However, of particular interest is whether there is any association between cognitive 
marking strategy and marking accuracy.  Although there is no discussion of any such 
association in these papers, reference was made to marking reliability in a conference 
presentation of this data (Greatorex & Suto, 2006).  The reliability of each individual 
examiner’s marking was calculated by comparing the marks s/he had awarded during 
the ‘experimental’ marking with (i) the marks awarded when the same scripts were 
marked professionally, the previous year; and (ii) the Principal Examiner’s 
‘experimental’ marks.  Suto and Greatorex (2006) reported that no association was 
found between strategy use and marking reliability, which they concluded as 
suggesting that there are “multiple successful ways of marking some questions” 
(Greatorex & Suto, 2006, p. 15). 
In one of the few studies which have specifically investigated marking 
accuracy in relation to cognitive processes, the relationship between cognitive 
marking strategy complexity and marking accuracy was explored (Suto & Nádas, 
2008; Suto, Nádas, & Bell, 2011b).  GCSE mathematics and physics questions were 
categorised as requiring markers to use either more complex ‘reflective’ processes or 
simple, ‘intuitive’ judgements when marking.  The research also compared 
experienced markers (GCSE examiners) with inexperienced markers (graduates with 
a degree in the subject being marked, but no teaching or examining experience).  
Very few differences were found between the two groups of markers.  However, 
across both subjects, the questions which had been judged as requiring the more 
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complex marking strategies such as evaluating and scrutinising were marked 
significantly less accurately than questions requiring only simple marking strategies, 
such as matching or scanning for easily identifiable information.  This finding was 
replicated in other studies involving IGCSE biology (Suto et al., 2011b) and A-level 
Physics (Greatorex & Suto, 2006) suggesting that not only can the more demanding 
questions on an A-level paper still be categorised as those demanding more complex 
or simple marking strategies, but that there are similar issues of marking accuracy 
associated with the cognitive marking strategy used.   
The research into cognitive marking strategies provides a useful insight into 
the cognitive marking processes used when marking, but the model of five strategies 
was developed on GCSE mathematics and business studies examiners (Suto & 
Greatorex, 2008b) and although the strategies were recognised by examiners of 
GCSE Biology (Suto et al., 2011b) and A-level physics (Greatorex & Suto, 2006), it 
is not clear how generalisable the strategies are to the marking of extended written 
responses, particularly in higher level qualifications when both the length and the 
complexity of a written response would be expected to be higher.  It might be 
anticipated that there would be an increased emphasis on the more complex 
strategies, evaluating and scrutinising, and that these would be more complex 
processes than those reported in the marking of GCSE subjects with little 
requirement for extended writing.  Further, although the research described here 
found an association between accuracy and cognitive marking strategies, of note is 
that this was a judgement as to the cognitive marking strategy anticipated to be used 
rather than a measurement of the actual marking strategy used.  Investigating the use 
of cognitive marking strategies in the marking of subjects requiring extended written 
responses would enable a more comprehensive understanding of their role in 
marking.  In addition, comparing actual strategy usage with marking accuracy might 
provide further insight into the role cognitive marking strategies have in marker 
accuracy.  
 
1.5.5 Judgement processes 
Similarly to Suto and Greatorex (2008a, 2008b), research by Crisp (2008a, 
2010b) investigated the judgement processes involved in formal examination 
marking.  Crisp (2010b) drew on the framework used by Sanderson (2001), who 
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conceptualised examining as both a socially constructed activity influenced by 
individual’s experiences and a series of cognitive processes, and broadened out the 
research to create an overview of the cognitive processes involved which 
incorporated reading behaviours and personal and emotional reactions to responses 
during the marking process.  The research used A-level Geography examiners who 
were required to mark essays in addition to short and medium length responses and 
the corresponding mark schemes included the more straightforward points-based 
marking and the more demanding levels-based guidance (Black et al., 2011; 
Bramley, 2008; Massey & Raikes, 2006).  This enabled an exploration of whether 
the five cognitive marking strategies identified by Suto and Greatorex (2008a, 
2008b) were applicable to the marking of extended written responses requiring the 
application of more complex mark schemes. 
Crisp (2008a, 2010b) adopted a similar procedure to that used by Suto and 
Greatorex (2008a, 2008b) in which following a stage of familiarisation with the 
responses and mark scheme, each examiner marked responses whilst thinking aloud, 
which was audio recorded and then later transcribed.  Qualitative analysis of the 
verbal protocols initially led to the identification of clusters of codes, for example 
codes relating to ‘reading and understanding’ such as ‘reviews text’, 
‘summarises/paraphrases text’, further analysis of which led to a model of the 
judgement processes involved in examination marking.  The model comprises five 
stages, three of which occur all the time and two which occur less frequently, the 
‘prologue’ and ‘epilogue’ phases, which happen before the examiner begins reading 
the response and after a marking decision has been reached.  A summary of Crisp’s 
model is shown below. 
 Prologue – Thoughts before reading begins.  
 Phase 1 – Reading and understanding, often with concurrent evaluations 
of individual points and comments on social perceptions, personal 
response and task realisation.  
 Phase 2 – Evaluation of strengths and weaknesses of the response overall 
and consideration of how to quantify this evaluation.  
 Phase 3 – Mark decision.   
 Epilogue – Thoughts after the mark decision. (Crisp, 2010b, p.7)  
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Although they are not explicitly referred to in the model, the five cognitive 
marking strategies described by Suto and Greatorex (2008a, 2008b) were “apparent 
to some extent in the A-level geography verbal protocols…and slot into the five 
phase model” (Crisp, 2010b, p. 16), with the evaluating strategy the most apparent 
and the other strategies occurring less frequently, which may reflect differences in 
the type of responses being marked compared to those marked in previous research 
(Greatorex & Suto, 2006; Suto & Greatorex, 2008a, 2008b). 
Crisp’s (2010b) model is similar to that proposed by Milanovic et al. (1996) 
which was developed specifically in relation to language assessment, but in drawing 
on Sanderson’s (2001) inner and outer framework ideas also incorporates the wider 
social context.  Crisp (2010b) discusses her model in relation to a number of different 
psychological theories of judgement, rather than locating within one overall 
theoretical context.  For example, she suggests that there were occasions when 
examiners appeared to use recognition, in line with Klein’s (1993) model of 
recognition-primed decision making, that comparisons are made against ‘prototypes’, 
which may be seen to draw on template theory (Gobet & Simon, 1996), although she 
concludes that the model is “in most ways, consistent with ‘analytic’ theories of 
judgement…[in which] relevant information or cues are identified in phase 1 and 
assessed for quality in the concurrent evaluations, perhaps via heuristics” (p. 17).  In 
referencing the use of heuristics, she also brings in theories of judgement under 
uncertainty.  The model may be used to explain marking accuracy with reference to 
these theories, for example, the bias which may be seen as inherent in the use of 
heuristics, and Crisp herself concludes that the model “could provide a framework 
for understanding and investigating the reasons for any cases of lower marking 
accuracy or consistency” (p. 18), but as yet how the marking processes of accurate 
and inaccurate markers differ has not been directly investigated.  
Crisp’s (2010b) model is the most comprehensive recent model of marking 
and having been developed on the marking practices of A-level Geography 
examiners incorporates the marking of both short answer and extended written 
response, addressing the concern raised regarding the research of Suto and Greatorex 
(2008b).  However, whilst reference was made to their model of five cognitive 
marking strategies, these processes were not a main focus of the research.  Crisp 
(2008a, 2010b) identifies the evaluating strategy as being key to the marking of 
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extended written responses, but it is not clear how it may be used by different 
examiners, and of particular interest, how its use may be associated with marking 
accuracy.  Further, Crisp’s model was developed after examiners had undergone a 
standardisation process and marked approximately forty examination scripts.  It 
therefore reflects marking at a reasonably early point in an examination period, 
where examiners might be expected to go on to mark approximately two hundred 
scripts and it is not known whether the processes described might change as 
examiners develop expertise on the paper they are marking.  Further investigation of 
the cognitive marking strategies used in the marking of extended written responses 
and how they might change over the course of an intensive marking period may 
provide additional insight into marking accuracy. 
 
1.5.6 Judgement under uncertainty 
As was discussed in Section 1.3, marking accuracy and consistency is lower 
in examinations with more subjectivity and therefore uncertainty, in terms of both the 
potential content of the answer and/or the mark scheme.  Prior to the move to online 
marking and anonymised responses, research identified factors including gender, 
ethnicity, and first names as sources of bias (see review by Meadows & Billington, 
2005), although even with anonymised marking, there is evidence to suggest that 
examiners make accurate assumptions about the gender of candidates from their 
handwriting (Baird & Bridle, 2000).   
Another source of bias identified was that of the ‘halo effect’ (Spears, 1996), 
where high quality responses early on in an examination script may lead to more 
lenient marking of poorer responses later in the script.  Online marking has meant 
that many examinations are now marked ‘by item’, so examiners no longer mark 
whole scripts, meaning there is less opportunity for the halo effect.  In addition, 
potential bias stemming from contrast effects will not be systematic as examiners 
download responses which are presented in a random order, therefore the bias 
affecting one item from a script is likely to be different from that affecting another 
item on the same script (Pinot De Moira, 2011). 
However, other potential sources of bias arising from comparisons remain 
(Spears, 1997).  As discussed previously, Vaughan’s (1991) findings that the raters 
frequently made informal, comparative judgements might be explained in terms of 
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the ‘anchoring and adjustment’ heuristic, with responses being rated in relation to 
each other rather than objectively against the mark scheme.   The use of heuristics in 
assessment has been directly investigated.  Elliot (2017) applied the concept of the 
representativeness heuristic to the judgement process used by English Language and 
Literature A-level examiners.  Data was collected from two day-long examiner 
training meetings, which were audio recorded and then transcribed, plus one 
examiner completed a marking with think aloud study during the live marking 
period.  The transcribed data from these recordings were analysed qualitatively, with 
a specific focus being to look for evidence of cognitive heuristics. 
Elliot (2017) identified a number of key characteristics which examiners 
considered to be representative of “what a good one looks like”, with the phrases 
“looks like” or “feels like” identified as being characteristic of the representativeness 
heuristic (p. 67).  The qualities of good responses included ‘adult’ or sophisticated 
writing, the length of the response and the quality of written communication.  
Interestingly, Elliot (2017) reported that some of the representative characteristics 
did not come from real scripts, and that examiners made comparisons with 
hypothetical scripts, with “an imagined other” (p. 70).  Often this comparison was 
against an idealised response, for example, “better scripts would have said that it 
wasn’t archaic at the time” (Senior Examiner, English 2, Elliot, 2017, p.70).   These 
results support similar conclusions from other research, for example Crisp (2010b) 
described comparisons being made during the concurrent evaluations which occurred 
during Phase 1 of her model, “probably via comparison with the representations of 
prototypical responses” (p. 18).  Similarly, in her study of examination grading 
decisions, Baird (2000) also identified that when senior examiners made decisions 
regarding grade boundaries “an internalised standard was being used” (p. 99).  
  
1.5.7 The social context of assessment: communities of practice 
Psychological research which has investigated the social context of 
assessment has tended to focus on the potential impact of examiners being members 
of a ‘community of practice’ (Lave & Wenger, 1991).  For example, Sanderson 
(2001), whose work was drawn on by Crisp (2010b) conceptualised examining as a 
socially constructed activity which entailed explicit and implicit knowledge drawn 
from examiners’ wider cultural experiences.  As such, marking may be impacted by 
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(i) cultural or discursive differences arising from membership of communities of 
practice, and (ii) individual differences in cognitive processes.   
 However, as referred to in Section 1.4, the move to online standardisation, 
which means that the majority of examiners no longer participate in face-to-face co-
ordination meetings, suggests that there is less potential influence of the wider 
community of examiners on an individual’s marking judgements.  Nonetheless, 
despite the changes in standardising and marking practices, as articulated by Baird et 
al. (2004), examiners' knowledge comprises both subject knowledge and knowledge 
about standards and that “from this perspective, application of the mark scheme at 
the question (item) level is a social construct negotiated by members of the 
community (or passed on by the principal examiner) and an individual (examiner-
specific) tacit knowledge” (p. 334).   
Baird et al. (2004) conducted the first experimental research to investigate 
which aspects of a community of practice might lead to marking reliability.  Two 
different styles of coordination meeting were compared, a hierarchical style in which 
the standards of the mark scheme are passed down from the principal examiner and a 
consensual style, in which the mark scheme may be adjusted following discussions 
with all examiners present at the meeting.  The latter style was anticipated to lead to 
increased marker reliability due to the final mark scheme being the result of a shared, 
negotiated process.  However, the results found no effect of style of meeting on 
marking reliability.  
 More recent research similarly suggested a limited impact of being a member 
of a community of practice on marking reliability. Research into the effectiveness of 
online standardisation has reported no differences in marking reliability between 
markers who had undergone face-to-face standardisation and those who had 
completed standardisation online, (Billington & Davenport, 2011; Chambers & 
Taylor, 2010).  As online standardisation is an individual process involving 
communication with a team leader and not a team of fellow examiners, this suggests 
that effective marking is not associated with membership of a community of practice. 
However, the results of both these studies may not mean that there is no 
effect of a community of practice.  Despite finding no effect on marking reliability of 
attendance at either style of co-ordination meeting, Baird et al. (2004) found that the 
mark scheme had a strong standardising effect in isolation of the coordination 
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meeting, and explained that this might be due to the fact the examiners had 
examining experience on other papers and that they were already part of a 
community of assessment practice and their tacit knowledge from their other 
marking experience might have facilitated a shared understanding when marking in 
the experimental situation.  Similarly, a community of assessment practice may still 
exist for members of a “virtual team” who experience online standardisation 
(AlphaPlus, 2014, p. 29), particularly if they have had previous examining 
experience and involvement in face-to-face coordination meetings.  This latter issue 
has been raised as a potential concern in interpreting research which has compared 
the effectiveness of face-to-face and online standardisation, with AlphaPlus (2014) 
cautioning in their review of different forms of standardisation on marking that 
“early positive results from online standardisation must be treated with caution; it is 
possible that they are successful because of the groundwork laid in previous years’ 
face-to-face meetings” (p. 29).  This suggests that future research with examiners 
who have only experienced online standardisation may not find the same ‘positive 
results’ reported thus far.  
 
1.5.8 Conclusion 
One key finding from the research reviewed is that markers use different 
decision-making behaviours to interpret and evaluate essays and adopt different 
reading styles (Cumming, 1990; Vaughan, 1992; Milanovic et al., 1996).  The 
evidence for differences between experienced and inexperienced markers is mixed, 
with Cumming (1990) observing qualitative differences in decision-making 
behaviours, and Milanovic et al. (1996) reporting no differences.  Elander and 
Hardman (2002) also found differences in the elements of essays focused on by 
markers with more direct experience of the material being assessed compared to 
those with less.  Differences relating to marker ‘expertise’ were also proposed, with 
research suggesting qualitative differences in the judgements of experts (quick and 
intuitive) and novice markers (deliberate and rule-bound) (Eraut, 1995, 1996). 
A number of studies have suggested that marking decisions are made through 
a process of comparison with mental models of either (or both) the mark scheme and 
prototypical responses. This has been suggested to underpin A-level grading 
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decisions (Baird, 2000), undergraduate dissertation marking (Ecclestone, 2001) and 
GCSE and A-level examining (Crisp, 2010b; Marshall, 2000).  
However, there has been little discussion of whether differences in 
examiners’ decision-making behaviours matters in relation to the accuracy and 
reliability of marking.  Does the variation in what examiners focus on identified by 
Elander and Hardman (2001) impact on marking accuracy, or might it be the case 
that the ‘right’ mark may be reached in different ways, that there might be “multiple 
successful ways of marking some questions” (Greatorex & Suto, 2006, p. 15)?  
  
1.6 Conclusions  
This chapter has provided an overview of the formal examining system 
within England and identified that despite the wide range of research which has 
sought to investigate sources of bias and reliability in marking, concerns regarding 
marking accuracy remain, particularly with regards to the marking of essay-style 
responses.  The focus on judgement and decision-making processes in marking was 
identified as being comparatively under-researched, with few focused investigations 
of the cognitive processes involved in the examining of extended written responses, 
and none that have been found which directly compare the processes used by 
accurate and inaccurate markers.  Of the studies reviewed, few sought to locate the 
research within a clear cognitive psychological framework.   
Cognitive theories of judgement and decision making were discussed in 
relation to the marking process, and the concepts of templates (Gobet & Simon, 
1996; Gobet & Waters, 2003) and recognition (Klein, 1999) were identified as a 
theme across the theories, with the exception of Einhorn’s (2000) analytic approach 
to expert judgement.  These ideas were also seen to fit with those of dual processing, 
(Evans, 2003; Stanovich & West, 2002), with recognition indicative of a fast, 
intuitive System 1 process. These concepts were also apparent in the literature on the 
processes used by examiners, with reference to examiners making comparisons, 
which may be with actual scripts (e.g. Spear, 1996) or hypothetical scripts (e.g. 
Crisp, 2010b; Ecclestone, 2001; Baird, 2000), or both, with examiners applying the 
representative heuristic, using characteristics derived from real scripts and an 
“imagined other” (Elliot, 2017, p.70).  These ideas lend support to Laming’s (2004) 
claim that judgements are always relative.   
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However, although the research reviewed in Section 1.5 has led to a greater 
understanding of the cognitive processes involved in marking, little is known about 
how these processes may contribute to marker accuracy, particularly in the marking 
of higher level, extended written responses, nor how they may change over the 
course of an intensive examination period when examiners may mark hundreds of 
response and so gain marking expertise.  Therefore the overall aim of the research 
carried out for this thesis was to begin to address this gap.  Specifically the research 
will investigate the cognitive marking processes used in the marking of extended 
written responses, in relation to marking accuracy and over an examination period. 
The next chapter outlines the methods used in the research and concludes 
with an overview of the five studies which comprise this thesis. 
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Chapter 2 
 
Methods 
 
2.1 Overview 
Research into judgement and decision making is not straightforward, 
involving as it does, gaining access to hidden processes within the ‘black box’ of the 
mind.   A number of different methods were used across the five studies which 
comprise this thesis including self-report measures, ‘think aloud’ verbal protocol 
analysis and eye-tracking.  The data collection methods were selected on the basis of 
being the most appropriate for the research questions of each study, a multi-method 
approach located within the pragmatist philosophical tradition.  This section first 
reviews the methods used to investigate the cognitive processes involved in 
examination marking and then discusses wider methodological issues arising from 
investigating cognitive processes in relation to marking accuracy.   
 
2.2 Investigating cognitive processes 
Cognitive processes have been investigated using a variety of methods.  
Laming (2004, 1997) reports on psychophysical experiments, but most research has 
relied on some form of verbal or written self-report. Such techniques have included 
questionnaires and interviews (e.g. Gilovich, Griffin, & Kahneman, 2002; 
Kahneman, Slovic, & Tversky, 1982), vignettes accompanied by semi-structured 
interviews (Suto, Clare, Holland, & Watson, 2005), Kelly’s Repertory Grid 
technique (Suto & Nádas, 2010), judgement analysis (Elander & Hardman, 2002) 
and ‘think aloud’ (Crisp, 2008a, 2010b; Suto & Greatorex, 2008a, 2008b).  A more 
recent approach has been to use eye-tracking (Gidlöf, Wallin, Dewhurst, & 
Holmqvist, 2013), a technique which does not appear to have been used with 
examination marking.    
 
2.2.1 Think aloud and verbal protocol analysis 
The think aloud method is an established technique widely used as a means of 
gaining insight into thought processes that are otherwise unobtainable.  There are two 
approaches which may be used: concurrent think aloud, in which the participant 
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verbalises his/her thoughts during a task or activity and retrospective think aloud, 
where the participant explains what s/he was thinking after the completion of an 
activity.  These may occur with or without the participant being prompted during the 
process.  Prompts may take the form of simple reminders, for example, “Keep on 
talking” or a more direct question, for example “Explain why you did that” (Green, 
1998). This process of verbalising thoughts means that “a direct trace is obtained of 
the heeded information, and hence, an indirect one of the internal stages of the 
cognitive process” (Ericsson & Simon, 1980, p. 220).  The verbal protocols 
generated are then analysed in order to gain understanding of cognitive processes.  It 
is a widely used method, one which has been used to investigate the cognitive 
processes involved in the organisation of writing (Hayes & Flower, 1980), the 
problem solving strategies used by health professionals  (e.g.Ritter, 2002), students’ 
understanding of critical thinking (Phillps & Bond, 2004), the thoughts of 
examination candidates (Katz, Bennett, & Berger, 2000) and of examiners (Crisp, 
2008a, 2010b; Lumley, 2002; Suto & Greatorex, 2008a, 2008b; Vaughan, 1992).  
Investigations into educational assessment have tended to use concurrent think aloud, 
with examiners being required to verbalise their thoughts as they undertake a 
marking task. 
The validity of any research involving the think aloud method rests on 
whether the process of ‘thinking aloud’ impacts on the cognitive processes under 
investigation.  Verbal protocol analysis does not assume that there is a direct 
correspondence between cognitive processes and verbalisation, but rather that 
information is stored in the short-term memory which is then verbalised (Green, 
1998).  Although there have been some concerns raised regarding the validity of 
verbal protocol data (K. A. Ericsson & Simon, 1980), it is argued that the use of 
verbal protocols enable a level of access to cognitive processes which would not 
otherwise be possible (Hayes & Flower, 1980).   
Within the area of educational assessment the think aloud method has been 
used widely to investigate the marking process, although there have been exceptions, 
including Kelly’s Repertory Grid technique (Suto & Nádas, 2010) and Judgement 
Analysis (Elander & Hardman, 2002).  One particular concern is whether thinking 
aloud impacts on the examiners’ normal marking.  No impact has been found on 
marking accuracy (Crisp, 2008b; Greatorex & Nádas, 2009), suggesting that thinking 
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aloud does not impair the cognitive processes involved in making marking 
judgements.  
There is, however, variation between examiners in their reported experiences 
of thinking aloud. Crisp (2008b) compared examiners marking in silence and whilst 
thinking aloud.  The majority of examiners interviewed reported no impact of 
thinking aloud on how they marked the paper.  Some concern was expressed that 
thinking aloud occasionally slowed down the marking process and made marking 
essays harder, but other examiners reported beneficial effects, including that thinking 
aloud made them consider points more carefully.   
Greatorex & Suto (2008) identified diverse experiences between individual 
examiners, some of whom reported that the process of thinking aloud was a valid 
method to access their thinking and had no effect on their marking, whereas others 
thought it interfered with thought processes.  Of further note is that there was no 
consensus regarding which type of question was the most difficult to mark whilst 
thinking aloud.  As outlined by Greatorex and Suto (2008), within the context of 
dual-processing theories, it would be expected that markers would find it more 
difficult to verbalise the automatic, intuitive and opaque thoughts of System 1, 
compared to the more effortful, rule-following System 2 processes (Stanovich & 
West, 2002).  Conversely, outside of the dual-processing paradigm it might be 
argued that having to think aloud when carrying out a complex task would be 
problematic given the increased demands on higher order cognitive systems (Wilson, 
1994).  The variation in the examiners’ responses, effectively undermining both 
views, led Greatorex and Suto (2008) to question the usefulness of thinking aloud as 
a ‘stand-alone’ research method.  However, they also questioned the extent to which 
the participants had insight into their own thoughts and behaviours, concluding “It is 
unclear whether the examiners’ diverse views of thinking aloud reflect genuinely 
differing effects of thinking aloud on their marking, which might depend upon 
individual marking styles, or whether they similarly reflect differing degrees of self-
awareness and insight” (p. 329). 
Although the differences in reported subjective experiences raises some 
concerns, the evidence of a close correspondence between behaviour and 
verbalisations (Green, 1998) and that thinking aloud had no significant effect on 
marking accuracy (Crisp, 2008b; Greatorex & Nádas, 2009), a key focus of this 
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thesis, underpinned the decision to use marking with think aloud tasks and verbal 
protocol analysis in the first two studies.  The marking with think aloud activity was 
combined with semi-structured interviews in Study 1, an exploratory study, and with 
online questionnaires in Study 2, a larger-scale study developed within the context of 
the Study 1 findings. The inclusion of the additional self-report methods enabled 
further information to be obtained and to potentially compensate for individual 
differences in the quality of the think aloud data. 
 
2.2.2 Eye tracking 
A limitation of methods requiring introspection on the part of the participant 
is that this will only capture the processes of which they are consciously aware.  In 
contrast, eye tracking offers a behavioural measure that may provide insight into 
more ‘natural’ and ‘subconscious’ responses (S. Durant, personal communication, 
April 27, 2017).  This suggests that within the dual-processing paradigm, eye-
tracking may provide a means to gaining insight into both System 1 and System 2 
processes, therefore addressing some of the concerns discussed above.   
At its simplest, tracking eye movements provides information on what people 
are attending to and for how long, which by extension enables inferences to be made 
regarding what people are thinking about. It is an established method in psychology 
and psycholinguistics (e.g. Rayner, 1998; Göpferich, Jakobsen & Mees, 2008), 
although has been used in a wide range of research areas including medical expertise 
(Krupinski, Graham & Weinstein, 2013), psychiatric disorders (Levy, Holzman, 
Matthysse, & Mendell, 1994), driving (Crundall & Underwood, 1998), autism 
(Dindar, Korkiakangas, Laitila, & Kärnä, 2017), obesity (Doolan, Breslin, Hanna, 
Murphy, & Gallagher, 2014) and marketing (Wedel & Peters, 2008).  Interestingly, it 
does not appear to have been used in investigations of educational assessment.   
The earliest research used suction caps applied to the eyes to record eye-
movements, but technological advances have led to the development of equipment 
ranging from desktop eye-trackers, which record movements as participants face a 
computer screen to eye-tracking glasses, which enable eye-movements to be 
recorded as people walk around.  This latter development has enabled eye-tracking 
research to move beyond the laboratory and into the ‘real world’.  
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2.2.2.1 Terminology 
Forward eye movements are referred to as saccades, whereas backward eye 
movements, which occur about 10-15 per cent of the time when reading, are known 
as regressions.  The gap between movements, when the eye is focused on something, 
is known as a fixation.  A fixation is a cluster of gaze points, where a gaze point is a 
point of focus. Eye movements are recorded in gaze points per second and depending 
on the technological sophistication of the equipment, this may range from 60 gaze 
points per second (60 Hz) to 2000 Hz. At its simplest, eye-tracking gives information 
regarding where people are looking and for how long.   
 Eye-tracking recordings generate a large quantity of data, which may be 
analysed quantitatively and qualitatively.  The stimulus material is usually divided 
into defined areas, known as Areas of Interest (AOIs), or Regions of Interest (ROIs). 
Comparisons may then be made between the time spent focused on the various AOIs.  
For example, in a marking task, comparisons might be made between the time spent 
looking at the response and at the mark scheme, or different components of the mark 
scheme.  See Figure 2.1 for an example of stimulus material divided into AOIs. 
 
 Figure 2.1. Example of AOIs on stimulus material comprising a written response 
(left hand side) and a mark scheme (right hand side).  
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2.2.2.2 Eye-tracking metrics 
Eye-tracking metrics are essentially based on the frequency and duration of 
eye movements.  In research investigating the relative time spent on different areas 
of a stimulus, the key metrics are based on fixations comprising a period where the 
eyes are focused on an object and visits, the time spent in an AOI, from the first 
fixation on the AOI until the first fixation outside the AOI.  A visit therefore ignores 
the number of fixations on the AOI within this time interval.  Some commonly used 
metrics are reported in Table 2.1. 
 
Table 2.1 
Commonly used metrics in eye-tracking studies 
 
 
Metric 
 
 
Explanation 
Mean time to first fixation 
(seconds) 
Mean time to the first focus on an AOI. 
Mean fixation duration 
(seconds) 
Mean length of a single fixation in an AOI. 
Mean total fixation duration 
(seconds) 
Mean total time spent focussed on the AOI 
(excluding time between fixations, the saccades). 
Mean fixation count Mean number of fixations on an AOI. 
 
Mean visit duration 
(seconds). 
Mean visit time to an AOI, from the first fixation 
in the AOI to the first fixation on another AOI. 
Mean total visit duration, 
(seconds) 
Mean visit time across all visits to an AOI. 
Mean visit count Mean number of visits made to the AOI. 
 
 
Eye-tracking data may also be explored in a more descriptive, qualitative way 
through the use of ‘visualisations’.  These provide a summary of the data at either the 
individual or the group/sample level.  They may be static, which provide an overview 
of the fixation and saccade data or animated, which show how eye movements 
unfolded over time and over the stimulus.  Static visualisations include gaze plots 
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and heat maps, both of which may be produced for an individual participant or for 
the whole sample.  An example of an individual gaze plot is shown in Figure 2.2.  
 
Figure 2.2. Example of a static gaze plot. The circles represent fixations and the size 
of the circle indicates the duration of the fixation, with larger circles equalling a 
longer fixation.  The numbers indicate the order of the fixations.  
 
Another form of data visualisation often produced in eye-tracking research is 
a heat map (see Figure 2.3) which identifies which areas of a stimulus have had the 
most attention.   
 
 
 
 
 
 
 
 
 
 
Figure 2.3. Example of a heat map. 
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Heat maps are colour-coded representations of the relative attention paid to the 
different areas of the stimulus material. They may be generated using the number of 
fixations or the duration of fixations, and for individual participants or across the 
whole sample.  Whilst heat maps provide an immediate and straight forward 
representation of the relative foci of attention on the different areas of the stimulus, 
inaccurate conclusions may be drawn that closer analysis of the data would 
contradict (Holmqvist et al., 2011).  A particular concern is that the size of the 
‘kernel’, the width of the colour mapping around a single fixation, can be easily 
changed, leading to quite different appearances of the heat map, possibly suggesting 
a much greater focus on areas of the stimulus than the data suggests.  It is therefore 
important that the kernel size is clearly specified2.  As with any form of data 
representation and indeed analysis, care should be taken not to over-extrapolate 
meaning.  Heat maps provide an effective, visual representation of attention and 
some of the potential limitations may be mitigated when used in combination with 
other methods and measurements.  Further, they are useful for exploratory research, 
in identifying areas for subsequent quantitative analysis.  
It is also often insightful to replay a video recording of the eye movements, 
known as an animated gaze plot.  This is particularly useful to provide context for the 
retrospective think aloud in cases where these two methods are combined, with the 
eye movements providing cues for the RTA process.  As with the static gaze plot, 
these visualisations may be produced for individual participants or aggregated across 
a sample. For animated gaze plots, the individual circles representing fixations vary 
in size according to the duration of the fixation.  If the location of the fixation is of 
more interest than the duration, the ‘bee swarm’ option may be selected.  This is 
similar to a gaze plot, but all the fixations are displayed as the same size.  
 
2.2.3 Combining eye-tracking and think aloud 
Although eye movements have been suggested as providing a window to 
cognitive processes (Konig et al., 2016), the obvious limitation is that inferences are 
made regarding the meaning of the movements, but if eye-tracking is combined with 
think aloud, verbal reports from the participant may be analysed alongside direct 
                                                 
2 All images produced in Study 4 use the default setting, with the kernel size set at 50 pixels.   
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measurements.   However, Concurrent Think Aloud (CTA), where participants 
verbalise their thoughts as they carry out a task, is not advocated when used in 
combination with eye tracking.  Research has found that participants produce 
different eye movements when using CTA, for example, removing eye gaze from the 
screen when describing something to the researcher or overly focusing on a specific 
point on the screen when explaining cognitive processes relating to that aspect of a 
task (Hyrskykari, Ovaska, Majaranta, Räihä, & Lehtinen, 2008).   Instead, 
Retrospective Think Aloud (RTA) is recommended, in which participants explain 
their thinking after the completion of a task. The main advantage of the RTA method 
is that there is no interference to cognitive processes during the completion of the 
task or activity.  However, there are limitations associated with memory-related 
problems arising from the participant being required to recall processes rather than 
providing an immediate commentary on their thinking; information may be 
forgotten, misremembered or even fabricated (Leighton, 2004).   
A method developed to address such concerns is that of ‘cued RTA’, where 
the participant is presented with stimulus from the original eye movement recording.  
This might take the form of screen shots from the task, a static gaze path showing the 
order of the eye movements made, or animated replays of the task with an overlay of 
the accompanying eye movements.   There are comprehensive research findings 
which identify that the use of gaze-cued RTA yields more informative verbal data 
than either the CTA method or RTA method without the use of gaze cues (Eger, Ball, 
Stevens, & Dodd, 2007; Elbabour, Alhadreti, & Mayhew, 2017; Olsen, Smolentzov, 
& Strandvall, 2010).  Following a review of the literature and discussion with an 
academic with eye-tracking expertise who contrasted the speed and immediacy of 
eye movements with the comparatively slow process of explicating thoughts (S. 
Durant, personal communication, April 27, 2017), the eye-tracking with cued RTA 
was selected as the method of data collection in Study 4.   
 
2.3 Investigating marking accuracy  
2.3.1 Terminology and statistics 
In the previous chapter, the issue was raised of the lack of clarity in the 
academic literature regarding what is understood by the terms “reliability” and 
“accuracy” when used in relation to educational assessment.  The terms “accuracy” 
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and “reliability” have been used interchangeably, although other terms including 
agreement, association, consistency, consensus, concordance and correlation have 
also been used (Bramley, 2007).  In a paper which has guided the reporting of more 
recent research into marking reliability, Bramley (2007) attempted to address this 
lack of consensus and discussed the terminology and statistics which might be used 
when quantifying marker agreement.  His definitions and methods for quantifying 
marker agreement underpin the methods used in this research.  
Bramley (2007) distinguishes between the terms ‘accuracy’, agreement’ and 
‘reliability’, where accuracy and agreement refer to situations where the 
performance of a single marker is compared with a ‘correct’ mark, and reliability is 
used when referring to a set of marks3.  A summary of Bramley’s definitions and the 
circumstances when they should be used follows.  
 
(i) Accuracy  
Bramley (2007) states that ‘accuracy’ should be used in marking situations 
where there is an unambiguous, ‘known’ mark.  This is generally where there is an 
objective mark scheme and in theory, responses might be machine-marked.  
However, Bramley also includes marking situations where the mark of the principal 
examiner is “legitimately” accepted as being the ‘correct’ mark, although he set the 
mark limit (arbitrarily) to three marks.  In this marking scenario, where the correct 
mark is ‘known’, markers may be either ‘accurate’ or ‘inaccurate’. 
 
(ii) Agreement 
Bramley (2007) prefers the term ‘agreement’ in situations where, as before, 
the mark awarded by an individual marker is compared with that of the principal 
examiner, but when holistic or levels-based mark schemes are used and questions are 
worth ten or more marks.  Here, the marking may be seen as being more ‘subjective’ 
and so whilst the mark awarded by the principal examiner has what Bramley 
describes as a “privileged status” (p. 24), it is not objectively correct in the same way 
                                                 
3 The concept of a ‘correct’ mark is part of a wider, technical and statistical discussion of reliability 
which includes a detailed discussion of theories of measurement. For further information on this issue 
see, for example,  Baird, Beguin, Black, Pollitt, & Stanley (2011); Meadows & Billington (2005); 
Ofqual (2018a); Rubin (2017); Tisi, Whitehouse, Maughan, & Burdett (2013). 
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as the examples referred to above.  Therefore there may be legitimate differences in 
the way examiners interpret and apply a mark scheme.   
 
(iii) Reliability 
In contrast to the two scenarios above, the term ‘reliability’ should be used 
when referring to a set of marks rather than the performance of an individual marker.  
Bramley (2007) argues that the term reliability “should be reserved for use in its 
technical sense, as a ratio of variances” (p. 27) and therefore used to describe the 
relationship between true-score variance and observed score variance.   
 
In the same paper, Bramley (2007) also suggests the statistics which should 
be reported.  For ‘accuracy’, he advocates using the simple measure of the 
proportion or percentage of ‘raw agreement’, which he designates as P0.  For 
‘agreement’, he recommends using the statistic Pagr, which refers to the proportion of 
cases where there is agreement between the marker and the Principal Examiner.  He 
suggests that this proportion should be further specified to indicate the range of 
marks within which there is agreement.  So, for example, Pagr1 means the proportion 
of cases where there is agreement between the marker and the Principal Examiner 
within a range of +/- 1 mark.  Finally, for ‘reliability’, Bramley describes several 
ways test reliability may be estimated which involve varying degrees of statistical 
complexity.  These include Cronbach’s Alpha, Intraclass correlations and general 
linear models, standard error of measurement and Multi-facet Rasch models.   
  
2.3.2 Use of seeding scripts 
As outlined in the Introduction, the transition to online marking has meant 
that examiners’ marking may be monitored throughout the examining period.  
Examiners’ marks are compared with the definitive or ‘gold standard’ mark, the 
mark awarded by the senior examiners during the pre-pre-standardisation period, and 
where marking is not accurate, examiners may be stopped, temporarily or eventually 
permanently if they are not able to adjust their marking.  Here, marking accuracy is 
defined as being within an acceptable tolerance range.  It is acknowledged that in 
many instances, there are small, acceptable differences in the application of the mark 
scheme.  This means that marks awarded do not have to be exactly the same as those 
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awarded on the seeding scripts, but they have to fall within a defined range, or 
‘tolerance’.  
Bramley (2007) advised that the P0 statistic should be used with online 
marking as the seed marks are taken as the ‘correct’ mark, although his suggestion 
that this is limited to questions worth up to three marks has not been strictly adhered 
to in the literature, with researchers reporting P0 across a range of question mark 
tariffs (e.g. Black, 2010).  However, particularly in the case of questions requiring 
extended written responses where a degree of tolerance is acceptable, reporting P0 as 
the exact agreement between the examiner and the principal examiner does not 
reflect the understanding of marking accuracy during the live marking period, where 
accurate markers are those whose marking is within tolerance and inaccurate markers 
are those whose marks fall outside of the defined acceptable range.  For this reason, 
and in accordance with the premise that simpler statistics may be more useful than 
complex statistics which may fail to inform (Bramley, 2007), in the studies reported 
here the term ‘marking accuracy’ will be used and will be defined as Ptol, the 
proportion of seeds marked that are within tolerance.  There will be further 
clarification of this measurement, for example of the applicable tolerance range, in 
the relevant empirical chapters. 
In summary, there is lack of clarity and consensus in the literature on marking 
reliability which makes it difficult to compare the findings of research. In addition, 
there is a body of literature which discusses the theory of educational measurement 
and the associated statistical implications.  Bramley’s (2007) suggestions for 
quantifying marker agreement provide a clear framework for conveying marking 
accuracy, and his suggestions for reporting statistics when there is a definitive seed 
mark have informed the statistics used in this thesis. 
 
2.3.3 Marking accuracy and experimental research 
A further point when considering the literature on marking accuracy and 
reliability is the source of the statistical data.  Broadly speaking there are two routes 
to obtaining data on marking accuracy and reliability: carrying out experimental 
research or using official statistics.  Given the nature of the task of marking high-
stakes, formal examinations within a time-pressured fixed marking period, obtaining 
data during live marking is problematic.  Such considerations and the potential 
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difficulty of recruiting examiners to participate in research alongside their examining 
work and personal commitments has meant that the majority of studies conducted 
have been experimental, generally recruiting examiners as participants and having 
them mark responses as they would during live marking.  This approach is similar to 
that used in studying decision-making in other situations where it is difficult to 
obtain data during the ‘live’ period, for example, mock trials used to study jury 
decision making (e.g. Pennington & Hastie, 1988).  However, although studies 
following this format simulate the examining process, for example, data from a 
marking task may be collected after participants have followed a process of 
familiarisation with marking material to model the standardisation process in live 
marking (Suto & Greatorex, 2008a, 2008b; Crisp, 2008a, 2010b, Black, 2010), the 
fact remains that examiners are marking in a situation with two important 
differences: firstly, there are no implications for candidates of the outcome of the 
marking and secondly, the time pressures and associated stress of completing the 
marking allocation are not there.    
An alternative approach is to analyse data from official sources, for example 
the awarding bodies which collect data including the marks awarded by individual 
examiners.  This data is collected during the official examining period and therefore 
reflects examiner performance during live marking.  Awarding bodies use marking 
data to inform assessment policy and practices and to monitor performance across 
subjects and papers, in addition to providing data to Ofqual, the statutory regulator 
for qualifications in England. At least two awarding bodies have their own research 
divisions: Centre for Education Research and Practice (CERP) at AQA and 
Cambridge Assessment within OCR.  This data provides a useful source of 
information on genuine marking performance, but is limited in terms of the breadth 
of the data collected.  However, official accuracy data used in combination with 
other sources of data, may address some of the concerns regarding the validity of 
data obtained from experimental marking sessions.  This approach was used in Study 
5, where with the assistance of members of CERP, marking data from the live 
marking period was matched to self-reported data.  An overview of the methods and 
measures of accuracy used in the five studies is provided in the next section.  
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2.4 Conclusions and structure of the thesis 
This section has outlined the methods used in this research to investigate 
cognitive processes and discussed issues associated with measuring marker accuracy.  
The use of eye-tracking alongside verbal protocol analysis appears to offer a unique 
contribution to this field.  A further contribution is the collection of data across the 
live examining period (see Study 3 below), which enables an investigation of 
marking processes as familiarity and potentially expertise develop.  The structure of 
the thesis is outlined below. 
 
Study 1 (Ch. 3):  “Let’s just go back over it again…” Exploration of the cognitive 
marking strategies used by A-level Psychology examiners: a qualitative study. 
 
This exploratory, qualitative study investigated the applicability of Suto and 
Greatorex’s (2008a, 2008b) cognitive marking strategies to the marking of extended 
written responses.  Semi-structured interviews were conducted with five senior 
examiners of A-level Psychology, three of whom also completed a marking with 
concurrent think aloud task. Hybrid thematic analysis was used to identify themes, 
with a specific focus on the cognitive marking strategies used in the marking process.  
Marking accuracy was not explored in this study. 
 
Study 2 (Ch. 4): “Oh dear god, this is very limited.”  Investigation of the use of 
cognitive marking strategies across a range of A-level Psychology questions, in 
novice and experienced markers: a multi-methods study. 
 
Study 1 identified that although the senior examiners interviewed recognised 
and used the five cognitive marking strategies described by Suto and Greatorex, 
(2008a, 2008b), there were qualitative differences in their application, particularly 
regarding the evaluating strategy.  This chapter presents a more comprehensive 
investigation of the cognitive marking strategies used when marking A-level 
Psychology questions, by experienced and novice markers. This study included an 
investigation of the relationship between cognitive marking strategy usage and 
marking accuracy.  Participants completed a marking activity with concurrent think 
aloud followed by an online questionnaire.  As in Study 1, hybrid thematic analysis 
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was used to identify themes.  Additional statistical analysis of the questionnaire data 
was carried out.  Marking accuracy was measured using the absolute difference score 
between the participant’s mark and the definitive mark.  (A single value was 
obtained rather than P0 as the participants only marked one example of different 
question types.)  
 
Study 3 (Ch. 6): From novice to expert? Changes in marking strategies over the 
examining period: a longitudinal study. 
 
This chapter investigated how marking strategies change over the examining 
period, as markers develop expertise.  Predictions based on the literature and the 
results of the previous two studies were tested empirically.  Data was collected 
through online questionnaires administered to A-level Psychology examiners at four 
time points during the three week live marking period. Comparisons were made 
between the marking strategies used by accurate and inaccurate markers, where 
marking accuracy was operationalised in terms of whether examiners had been asked 
to stop marking, or not, one week into the live marking period (self-reported). 
 
Study 4 (Ch. 7): Seeking to inform or to confirm? Using eye-tracking to investigate 
how examiners reach a marking decision: a multi-methods study. 
 
This chapter presents additional data obtained from a small sample of the 
Study 3 participants, who completed a marking activity whilst having their eye 
movements recorded.  The participants then completed a gaze-cued retrospective 
think aloud and a semi-structured interview.  Due to the small sample size, the eye 
tracking data was explored qualitatively.  Hybrid thematic analysis was used to 
provide additional insight into marking changes over the examining period. Accuracy 
was not a focus of this research, but the marking activity used a seeding item and 
therefore a definitive mark was available. 
 
Study 5 (Ch. 8): Validation of the model of marking: a quantitative study using 
secondary data. 
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The final study used marking accuracy data obtained from the AQA 
examination board to validate aspects of the model of marking developed in Studies 
3 and 4.  This data enabled an individual measure of accuracy to be calculated for the 
examiners who participated in Study 3, Ptol the proportion of seeds marked within 
tolerance. 
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Chapter 3 
 
Study 1: “Let’s just go back over it again…” 
 Exploration of the cognitive marking strategies used by A-level 
Psychology examiners: a qualitative study. 
 
3.1 Overview 
The overarching aim of this thesis was to investigate the question “How do 
examiners mark?”, with a specific focus on understanding the cognitive marking 
processes involved when marking higher level extended written responses.  The most 
extensive investigation of cognitive marking strategies was focused on GCSE 
examiners, marking subjects requiring predominantly short answer questions (Suto & 
Greatorex, 2008a, 2008b).  This first empirical chapter explores the relevance of 
these cognitive marking strategies to the marking of higher level questions requiring 
extended written responses and the application of more complex mark schemes.  
 
3.2 Introduction 
The original five cognitive marking strategies described in Chapter 1 were 
identified from a marking activity undertaken by GCSE mathematics and business 
studies examiners (Suto & Greatorex, 2008b, 2008a).  The examiners were asked to 
think aloud whilst marking examination papers as a means to gaining insight into 
what information might be contributing to the judgement process involved in 
marking.  The examiners were then interviewed retrospectively about the strategies 
they used when marking.  Qualitative analysis of the transcripts identified five 
distinct cognitive marking strategies: matching, scanning, evaluating, scrutinising 
and no response.  An explanation of these strategies is provided in Table 3.1.  
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Table 3.1  
An explanation of the cognitive marking strategies identified by Suto and Greatorex 
(2008a, 2008b)  
 
Strategy Explanation 
No 
response 
This is the strategy used when the candidate has written nothing in 
the answer space and the examiner just needs to look to confirm 
this. 
 
Matching This strategy is most commonly used with multiple choice questions 
or diagrams, when the examiner merely has to judge whether the 
candidate’s response matches the answer in the mark scheme.   
 
Scanning Scanning may be used as a stand-alone strategy or in conjunction 
with the more complex strategies of evaluating and scrutinising (see 
below). The examiner scans the response to find a key detail. 
Sometimes the rest of the response is essentially irrelevant, but 
where the information required is more complex than just a key 
word or part of a diagram, (perhaps, for example, a phrase or key 
component of an argument), then further strategies may be required 
to reach a judgement.  
 
Evaluating Evaluating is a more complex strategy involving semantic 
processing.  The examiner reaches a judgement having considered 
the accuracy and meaning of the candidate’s response.  Marks are 
awarded having evaluated the response in relation to the specific 
question asked, the mark scheme and the indicative content.  
Sometimes a single judgement is made at the end of evaluating the 
response, but interim judgements may also be made as the response 
is read. 
 
Scrutinising Scrutinising is another more complex strategy, used only when a 
candidate’s response is unexpected or incorrect.  It involves the 
examiner making a judgement regarding whether the atypical 
response is a valid alternative to that given in the mark 
scheme/indicative content and then evaluating it. Therefore it 
generally follows on from, or is used alongside other strategies and 
tends to require a number of readings of the response. 
 
 
 
72 
 
The model of five cognitive marking strategies was located within the dual 
processing model of judgement (Kahneman & Frederick, 2002a; Stanovich & West, 
2002), with no response, matching and simple scanning described as involving the 
quick, intuitive judgement associated with System 1 thought processes and 
evaluating, scrutinising and scanning for more complex items, which require more 
than a simple comparison with information held in the examiner’s mind, entailing the 
slow, effortful processing of System 2 judgement.  
However, these strategies were identified in subjects where the typical 
question requires a short answer response.  Further, the specific papers marked were 
lower tier, aimed at lower ability candidates and therefore answers may be expected 
to be shorter typically than those produced on the equivalent higher tier papers4.  
Although support was found for the strategies in other subjects, including at A-level, 
the research has either focused on subjects where there is little scope for extended 
writing, for example, A-level Physics (Greatorex & Suto, 2006), or cognitive 
marking strategies have been referred to, but were not the focus of investigation 
(Crisp, 2008a, 2010b).  Therefore less is known regarding the cognitive marking 
strategies used for higher level examination questions requiring longer written 
answers.  Examiners themselves have suggested that more difficult examination 
papers are likely to require increased use of the more complex strategies of 
evaluating and scrutinising (Suto & Greatorex, 2008b), although the key issue would 
be the nature of the response to be marked, given that complex questions may still be 
assessed by answer formats such as multiple choice, that would only require the use 
of the cognitively simple matching strategy.  It is reasonable to assume that longer 
and more complex written responses will be more cognitively demanding to mark 
than the questions marked in research to date, suggesting that the current model of 
cognitive marking strategies may not fully explain the cognitive processing involved 
in the marking of such questions.   
A further reason to question whether the current model fully explains the 
cognitive processes involved in the marking of extended written responses relates to 
                                                 
4 GCSE examinations may have different levels or “tiers” and candidates are entered for assessment at 
the level deemed appropriate for their ability. At the time of the research, some subjects had three 
tiers, foundation, intermediate and higher and others had two, foundation and higher. The grades 
available to candidates differ according to the tier. The GCSE business studies used here was a two 
tier paper, with the foundation tier assessing grades G to C. The GCSE mathematics paper used was a 
three tier paper, with the intermediate tier used assessing grades E to B. 
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the structure of the mark schemes examiners are required to use and the cognitive 
processes involved in the application of the mark scheme. Extended written 
responses generally require the use of more complex mark schemes, the application 
of which will be more cognitively demanding than applying a simple mark scheme.  
Massey & Raikes (2006) (also reported in Raikes & Massey, 2007), looked at a 
range of exams (IGCSE French, IGCSE Development studies, A-level Chemistry, A-
level Economics & A-level Sociology) and classified marking into three types: 
objective marking, points based marking, and levels based marking.  
Objective marking is where a straightforward mark scheme may be produced 
that reflects all creditworthy responses, for example that used with multiple choice 
questions, single word answers and locating a position on a graph.   
Points based marking is where an examiner will look for appropriate points in 
a response. Again, most anticipated correct responses may be identified and included 
in the mark scheme and as with objective marking, applying the mark scheme is a 
relatively straightforward process.  
The most complex mark scheme is that used for levels based marking (also 
known as levels of response marking or band marking) and is typically used for 
longer answers ranging from one to two paragraphs up to essays that may comprise a 
number of pages.  The mark scheme outlines the different levels of response, each 
associated with a range or band of marks and containing descriptors of knowledge 
and skills which outline the average performance for the specific levels.  Markers 
must first decide which level the response falls within and then the specific mark 
within that level to award.  For longer written responses, it is not possible to produce 
mark schemes that provide a complete set of creditworthy material, but rather, 
“indicative content”, suggestions of information that may be expected to be found in 
candidate responses to the specific question. This means examiners are required to 
use their expertise to assess whether to credit material not in the mark scheme.  
Therefore the application of a levels based mark scheme requires examiners to 
exercise judgement to a far greater extent than either of the other two marking 
categories identified. 
Bramley (2008) reported similar results in his examination of features of 
mark schemes associated with different levels of marker agreement. He drew a link 
between the type of marking required and the possible cognitive marking strategy 
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used, referring to the ‘degree of constraint’ in the mark scheme (high constraint 
meaning less subjective interpretation).  The simpler strategies of ‘matching’ and 
‘scanning for simple items’ (Suto and Greatorex, 2008b) are more likely in general to 
be applicable to items with highly constrained mark schemes.  Bramley (2008) 
concluded that “The greater automaticity of these strategies presumably implies that 
they are more likely to be executed without error, and hence that the agreement will 
be higher” (p. 18). 
To add further complexity, the marking of some A-level questions requires 
the application of two distinct sets of level descriptors5.  Massey and Raikes (2006) 
do not comment specifically on this type of marking, which although is clearly levels 
based, is more complex than marking with one set of levels based criteria to apply 
and involves more subjective judgement by the examiner.  With two sets of level 
based guidance to refer to, the assumption would be that such marking will be more 
cognitively demanding than marking a question with only one set of level descriptors 
to refer to, which might have further impact on the reliability of the marking.  
Questions of this nature were not included in the original research by Suto and 
Greatorex (2008a) and so it is not known what cognitive marking strategies are used 
in this most complex of marking tasks, although it would be expected that there 
would be a heavy reliance on evaluating and scrutinising.   
In summary, research to date has provided support for a model of five 
cognitive marking strategies, of varying complexity, used by examiners, but there are 
a number of reasons to question whether the model fully explains the marking of 
higher level, extended written responses.  Firstly, the academic subjects used in 
research which has focused specifically on cognitive marking strategies have 
typically not required extended written responses and although some examination 
questions requiring longer written responses have been used in research (Suto & 
Greatorex, 2008a, 2008b), these have been at a lower academic level (Foundation 
level GCSE Business Studies) and so would be expected to be qualitatively different 
to the academic level A-level examiners marking extended written responses may 
expect to see.  Secondly, the mark schemes used in the marking activities in research 
                                                 
5 This occurs for questions typically worth the higher mark allocations and where written responses 
have to demonstrate distinct areas of skills.  These are referred to as “Assessment Objectives”.  In 
AQA A-level Psychology, for example, there are three Assessment Objectives and each question is 
designed to assess one or more Assessment Objectives.   
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to date are comparatively simple when compared with the mark schemes used for the 
marking of A-level extended written responses.  Massey and Raikes (2006) found 
that the levels based marking was less reliable and although this form of marking 
may be found at both GCSE and A-level, the marking process at A-level has 
additional components that make it more complex still.  Again, it is not clear whether 
this very complex marking is fully explained by the five cognitive marking strategies 
previously identified. 
 
3.3 Research aims 
The overall aim of this small-scale, exploratory study was to investigate the 
relevance of the previously identified cognitive marking strategies to the marking of 
more complex questions that require extended written responses.   The specific aims 
were: 
 
1. To identify the cognitive marking strategies used in the marking of 
extended written responses; 
2. To explore the broader marking process used in the marking of extended 
written responses. 
 
It was anticipated that the results would contribute to the planning of further research 
which would lead to the development of a more comprehensive model of cognitive 
marking processes that incorporates the marking of both short answer questions and 
those requiring an extended written response.  
 
3.4 Method 
3.4.1 Design 
A qualitative design was used with semi-structured interviews and verbal 
protocols from a marking task with concurrent ‘think aloud’.  Thematic analysis 
(Braun and Clark, 2006) was used to analyse the data. 
 
A favourable ethical opinion was obtained through the University of Surrey 
Ethics committee via the Self-Assessment for Ethics (S.A.F.E.) process.  
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3.4.2 Participants6 
Five senior examiners of AQA A-level Psychology, four female and one 
male, were recruited to participate in the study.  Purposive sampling was used as the 
participants were all selected on the basis of being highly experienced A-level 
Psychology examiners, mean 22.8 years experience, range 15-30 years.  They were 
all Principal Examiners7 on the then current Psychology papers attending the 
Awarding Meeting8 for their specification at the AQA examination board and 
consented to participate in the research following this meeting.   All five examiners 
were interviewed and three participated in the marking with think aloud activity. 
(Two examiners were unable to participate due to time commitments.)   
 
3.4.3 Materials 
3.4.3.1The interview 
The examiners all participated in a semi-structured interview designed to 
obtain general information on the exam marking process as well as to specifically 
explore the use of the five cognitive marking strategies previously identified by Suto 
and Greatorex (2008a) in the marking of A-level Psychology questions.  To help 
with this latter aim, the examiners were given a written summary of the cognitive 
strategies, produced with reference to previous research (Greatorex & Suto, 2006; 
Suto & Greatorex 2008a, 2008b) (see Appendix A).  A copy of the interview 
schedule is included in the appendix (see Appendix B). The interview was piloted on 
three experienced A-level Psychology examiners who did not participate in this 
study. Amendments were made to remove ambiguity from questions.   
 
3.4.3.2 The marking task 
In line with all marking, the examiner needed to refer to 3 pieces of 
information, which they were provided with: (a) the specific exam question being 
                                                 
6 Given the small sample size and corresponding population of senior examiners, to maintain 
anonymity of the participants only summary demographics have been provided and the pseudonyms 
used do not reflect the gender of the examiners.  
7 The Principal Examiner writes the examination paper and the associated mark scheme and indicative 
content. S/he is responsible for training the team leaders (if applicable) and for monitoring the 
marking process throughout the marking session.   
8 The Awarding Meeting is where senior examiners and subject experts set the grade boundaries for 
each paper. 
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asked, (b) the mark scheme (Appendix C) and (c) the written response to be marked 
(Appendix D).   
 
Examination question. The exam question to be marked was selected from 
Unit 3 of the AQA Psychology Specification A paper9 2015 Summer examination 
period.  The question was worth a total of 24 marks and required the respondents to 
“Discuss the influence of childhood on adult relationships”.   
 
The specific question selected was chosen for a number of reasons.   
 All five examiners were Principal Examiners on the alternative Psychology 
A-level specification, Specification B, which meant that whilst the question 
was on a topic they would be familiar with, none of them would have had any 
direct experience of marking this specific question, so removing differential 
levels of question-specific experience as a possible confounding variable.  
 The question required an extended written response which would necessitate 
careful reading of the material in order to make a judgement regarding the 
quality of the answer.  This was expected to require more than the simple 
cognitive strategies of matching and scanning typically used with short 
answer questions as judgement would be required regarding the relevance of 
information and the overall quality of the response in relation to the specific 
question. 
 The marking of this question required the application of two distinct sets of 
level based marking guidance, which as previously outlined, was expected to 
be cognitively demanding and further, had not been examined in the 
development of the five cognitive strategies model outlined by Suto & 
Greatorex (2008a, 2008b).   
 
The mark scheme.  Marks for AQA A-level Psychology questions are 
awarded in relation to three distinct areas of skills, referred to as “Assessment 
Objectives” or “AOs”.  A full description of these may be seen in Appendix E, but in 
                                                 
9 Until June 2016 AQA offered two specifications for A-level Psychology, differing in content and 
style. Units 1 & 2 comprised the AS-level qualification and Units 3 & 4 then completed the full A-
level qualification. 
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brief, the marks on the question used in this study were to be awarded for “AO1”, the 
demonstration of knowledge and understanding (8 marks) and then a combined 
category “AO2/3” (16 marks), essentially the ability to evaluate and analyse 
psychological material. The marking of this one question was a complex process as it 
required the examiner to judge two different sets of skills, making reference to two 
different sets of level descriptors and two sets of ‘indicative content’, suggestions 
regarding the anticipated content of responses.  These were provided on paper for the 
examiners, although it was expected that they would be familiar with the broad 
assessment objectives, but not the specific question marking guidelines. 
 
The response to be marked.  The specific candidate response selected for use 
in the study was chosen for pragmatic reasons; it was a comprehensive answer and 
legible. 
 
The length of response required by the question and the allocation of marks 
for different assessment objectives using levels of response and indicative content 
meant that the more complex cognitive marking strategies previously identified by 
Suto & Greatorex (2008a) would be required, which would enable an exploration of 
the use of the strategies with more complex written responses.   
 
3.4.4 Procedure   
The data were collected in a single session in July, 2016 at the School of 
Psychology, University of Surrey. The examiners were interviewed individually and 
similarly completed the marking task individually.  All five examiners were 
interviewed, but two were unable to complete the marking activity due to time 
constraints.   
 
(i) Interview 
The participants were interviewed on an individual basis in a quiet room.  As 
the interview was semi-structured, follow-up questions were asked if clarification of 
a point was required or if a question was not directly addressed by the participant.  
The interviews were recorded using an audio digital recorder.  In addition to general 
questions about their marking practices, the examiners were specifically asked to 
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comment on the five cognitive marking strategies identified by Suto and Greatorex 
(2008a, 2008b) in relation to their marking of A-level Psychology exam papers.  
They were also asked to consider which strategies were most likely to be used in a 
number of different circumstances.  
 
(ii) Marking task 
Before the marking activity began, the requirements of the task were outlined. 
It was explained that the examiner would be given a student response to a 24 mark 
A-level Psychology question and that they would be required to reach a decision on 
the mark they would award the answer.  As outlined above, the examiners had three 
pieces of information to refer to in this task: the exam question, a copy of the 
candidate’s handwritten response and a copy of the mark scheme.  In order to 
examine the cognitive strategies used by the examiners, the think aloud method used 
in the original research by Suto and Greatorex (2008a) was employed. The examiners 
were told that they would be asked to think aloud whilst marking the candidate’s 
response, verbalising everything that they were thinking, without censoring the 
information.  It was explained that this information would be recorded for later 
analysis. (See Appendix F for a copy of the instructions read to the participants.)  
Once the examiner had consented to continue with the task, s/he was presented with 
the levels of response mark scheme and the indicative content and given time to 
familiarise him/herself with the marking requirements.  When ready to proceed, the 
examiner was given the response to mark, the digital audio recorder was switched on 
and the marking task with concurrent think aloud began.   
 
3.4.5 Data analysis  
The audio files for the interviews and marking with think-aloud tasks were 
transcribed verbatim.  Participant names were changed to pseudonyms and the audio 
recordings were deleted once transcribed.  A thematic qualitative analysis was used 
to investigate the marking processes involved in A-level examining.  Braun & Clarke 
(2006) identify thematic analysis as a distinct qualitative method of analysis used for 
“identifying, analysing and reporting patterns (themes) within data” (p. 6) and 
maintain that thematic analysis is not linked to a particular theoretical position and so 
can be used within a number of different theoretical frameworks.  Here it was used 
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within an essentialist/realist approach where a “simple, largely unidirectional 
relationship is assumed between meaning and experience” (Braun & Clarke, 2006, 
p. 14) and the themes identified are seen to reflect reality.   
Specifically, a hybrid thematic analysis (Fereday and Muir-Cochrane, 2006; 
Swain, 2018) was used.  This method incorporates both deductive and inductive 
coding, meaning the resulting themes are theoretically and data driven.  The hybrid 
approach was chosen as it enabled investigation of the cognitive marking strategies 
whilst allowing additional insight into the marking process to be obtained from the 
data.  The five cognitive marking strategies provided the initial framework for 
deductive coding.  A hybrid approach acknowledges that the initial framework will 
not restrict the identification of new codes and inductive, or a posteriori codes, were 
assigned to segments of data as they were identified.   
Although a hybrid approach was taken, the thematic analysis was carried out 
in accordance with the broad six phase process of thematic analysis outlined by 
Braun & Clarke (2006).  Data familiarisation occurred during the initial interviews 
and marking with think-aloud tasks, the transcribing process and with multiple 
readings of the transcripts throughout the analytic process.  This ensured ‘immersion’ 
in the data (Braun & Clarke, 2006, p. 16). 
Free coding was used which meant that the unit of analysis was not fixed; a 
code might be applied to a line of text, a sentence, part of a sentence or a number of 
sentences.  The key guiding principle was that the code captured an idea or a concept 
that was interesting and relevant to the question of how examiners mark.  The coding 
process was an iterative one; when new codes were identified previously coded data 
were returned to and re-read to ensure that the newly identified code had not been 
missed in earlier data.   
During the stage of searching for themes, the initial themes identified were 
put into table format in a Word document and were then reviewed and refined by re-
reading the transcripts and amending the themes to ensure that they accurately 
reflected the key issues identified within the transcripts.  Further refinement occurred 
in the process of searching for illustrative quotations prior to the themes and sub-
themes being finalised.  Themes were identified at a semantic level, based on the 
surface meaning of the data and interpreted within the context of the existing model 
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of cognitive marking strategies (Suto and Greatorex, 2008a, 2008b) and relevant 
literature.   
The themes were identified predominantly in terms of prevalence across the 
data set.  Whilst “the ‘keyness’ of a theme is not necessarily dependent on 
quantifiable measures” (Braun & Clarke, 2006, p. 10), it was clear from the initial 
analysis that there were shared ideas and so it was deemed appropriate to explore the 
extent of agreement regarding key components of the marking process using a 
measure of prevalence (see Appendix G for a grid summary of the level of support 
for the identified themes).  Although prevalence underpinned the analysis, it was not 
the sole rationale for theme identification and the researcher remained mindful of the 
notion of  keyness as whether a theme “captures something important to the overall 
research question” (Braun & Clarke, 2006, p. 10). 
The coding and identification of the final themes was undertaken by the 
author and discussed with the supervisory team, but it is the nature of doctoral study 
that the responsibility for this process rests with one researcher.  The reporting of the 
findings was guided by the ‘Consolidated criteria for reporting qualitative research 
(COREQ)’ 32-item checklist, (Tong, Sainsbury, & Craig, 2007), see Appendix H.   
 
3.5 Results 
See Table 3.2 for a summary of the themes and sub-themes identified. 
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Table 3.2 
Summary of the themes and sub-themes identified in the inductive thematic analysis 
Theme Sub-theme Explanation 
Use of the cognitive 
marking strategies 
 Although the five cognitive marking strategies described by Suto and Greatorex (2008a, 
2008b) were recognised, there were differences in how they were used in the marking of 
extended written responses. 
Marking as an iterative 
process 
 Marking is an iterative process involving reference to different sources of information: 
the question, the written response and the mark scheme.   
Marking as an ongoing 
process of judgement 
 Marking longer written responses involves an ongoing process of judgement, with 
examiners making a number of interim judgements before reaching a final decision as to 
the mark to award.  
Subjective influences on 
judgement 
 
 
 
 
Sub-theme 1:       
Impression formation 
 
Sub-theme 2:                 
Gut-feeling 
The formal judgement process identified above may be influenced by a more subtle form 
of judgement.  Two sub-themes were identified. 
 
An expectation of the quality of a response may develop before the response has actually 
been read, for example, from the length of the response, or the use of paragraphs. 
An instinctual or intuitive feel for the quality of a response may develop from the initial 
active engagement with the response.  For example, an initial scan of the response may 
identify the use of appropriate psychological terminology that suggests the response is a 
“good” one; 
The development of a 
marking schema 
 The development of an internalised marking schema was linked to experience over the 
marking period and the associated familiarity with the mark scheme.  
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Characteristics of 
responses that are 
easy/difficult to mark 
 
 
Sub-theme 1:          
Similarity of the written 
response to the mark 
scheme 
Sub-theme 2: Clarity of 
the written response 
The examiners were directly asked what type of responses were easy and difficult to 
mark and there was clear agreement on two differentiating dimensions. 
 
Answers that closely resemble the content of the mark scheme are easier to mark. 
 
Clearly structured answers are easier to mark. 
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Theme 1: Use of the cognitive marking strategies 
The five cognitive marking strategies described by Suto and Greatorex 
(2008a, 2008b) were recognised by the examiners as strategies they used in the 
marking of A-level Psychology, but their use in the marking of extended written 
responses was qualitatively different to the marking of short answers, particularly 
with regard to the scanning and evaluating strategies. The cognitive marking 
strategies identified from the analysis are summarised in Table 3.3. 
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Table 3.3 
Summary of the cognitive marking strategies identified from the qualitative analysis 
Cognitive marking strategy Explanation 
1. Matching  As described by Suto and Greatorex (2008a), where the examiner decides whether the response matches 
the answer provided in the mark scheme. 
2. Scanning  
Two sub-categories of Scanning were identified.   
 
 
Scanning A 
 
 
 
 
Scanning B 
 
As described by Suto and Greatorex (2008a), where the examiner looks for selective, key information. 
This may be used as a standalone strategy in the marking of short answer questions, or as a secondary 
reading strategy and in conjunction with reference to the mark scheme to assist with finalising a marking 
decision. (Links with Theme 2: Marking as an iterative process) 
 
Skim-reading the entire response to obtain an overall impression of its quality. This might happen prior 
to reading the response thoroughly, or more often a re-reading strategy to support the marking decision. 
(Links with Theme 2: Marking as an iterative process) 
3. Evaluating  
Two sub-categories of Evaluating were identified.  (Underpin Theme 3: Marking as an ongoing process of judgement) 
 
 
Concurrent 
evaluations 
 
 
Formal, 
overall 
evaluation 
 
Interim judgements made as the response is read.  These may be informal judgements or mark-scheme 
informed. This sub-category is similar to the Evaluating B strategy outlined by Suto and Greatorex 
(2008a), where “one or more interim judgements are made during the evaluation process” (p. 76).   
 
An evaluation of the overall quality of the response involving formal evaluation against the mark 
scheme, which culminates in a marking decision.  This was generally accompanied by the Scanning A 
strategy and in the marking of extended written responses was always preceded by concurrent interim 
judgements.   
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4. Scrutinising 
 
 
 
As described by Suto and Greatorex (2008a), scrutinising essentially involves the evaluating strategy, but 
where the response contains information not included in the mark scheme.   
(Links with Theme 6: Characteristics of responses that are easy/difficult to mark) 
5. No response  ‘NR’ (No response) is recorded where a question has not been attempted and should have been. ‘0’ (Zero 
marks) is recorded when a response has been attempted, but cannot be awarded any marks.  
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Regarding the Matching strategy, although the examiners agreed that there 
were occasions when this strategy was used, there was also a consensus that this 
usage was minimal, mainly due to the nature of the majority of A-level Psychology 
examination questions.  The use of the matching strategy was associated with the 
marking of multiple choice questions, although these are now auto-marked, and also 
with questions involving diagrams.  
Scanning was referred to frequently by the examiners and the analysis 
identified two types of scanning used in the marking of extended written responses.  
The first, ‘Scanning A’, is essentially the scanning strategy described by Suto and 
Greatorex (2008b).  It may be used as a stand-alone strategy, although as with the 
matching strategy, this was associated predominantly with the marking of short 
answer questions, where marks are awarded for key words or phrases, irrespective of 
the context.  It was also used in the marking of extended written responses, when an 
examiner looked selectively through the response to identify whether the specific 
detail outlined in the mark scheme is present or not.   
 
I’d read it through and then I’d scan it, so I think the scanning is important, 
but particularly for example when a question has, you know, three things that 
you have to do – you have to compare these things, refer to a topic, you know 
and have some evidence – then I might scan it again, did it have that evidence 
or not? You know, so there is quite a bit of scanning goes on I think. (Jenny, 
interview) 
 
A second form of scanning was identified, ‘Scanning B’, where an examiner 
skims a response, meaning the entire response is read quickly and with a light touch.   
This scanning strategy was predominantly used as a secondary reading strategy 
rather than as a primary marking strategy.  As such, its use was closely linked with 
Theme 2: Marking as an iterative process, and associated with a re-reading of the 
response. It was not a standalone strategy, but was used alongside the evaluating 
strategy as the examiner finalised a marking decision.  
The use of both scanning strategies in conjunction with evaluating can be 
seen to be associated with the complexity of the marking process involved in the 
marking of extended written responses.  Although this scanning strategy appeared to 
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contribute to the marking decision-making process, it was not possible in this study 
to ascertain whether the scanning described here was indeed used to inform the 
decision-making process or whether it was used to support a marking decision 
already made. 
Interestingly, although the examiners described using scanning when re-
reading the response and in conjunction with evaluating against the mark scheme, 
concern was expressed that perhaps some examiners might use scanning as a primary 
marking standalone strategy and not evaluate the material, which would lead to an 
inaccurate mark being awarded. 
 
I think scanning can be dangerous because you may not get the whole 
semantic meaning of something… it isn’t a standalone strategy, because you 
have a tendency to miss things if you scan, and you base your mark on a scan 
and I think that’s a very dangerous thing to do in extended writing. (Lee) 
 
Using scanning inappropriately was linked to being rushed due to the time 
pressures associated with having to mark a lot of scripts in a short time period.  It 
was also linked to experience as an examiner, although there was not agreement 
amongst the examiners regarding this. Mark suggested that novice examiners might 
rely too heavily on scanning as a strategy and only credit information they 
recognised as being in the mark scheme. 
 
I think there’s a tendency to do that a little bit [scanning] when you first start 
marking…You do see a lot of new examiners not crediting phrases that are 
not word-for-word on the mark scheme even though they’ve shown really 
good understanding. (Mark, interview)  
 
A contrasting view was that scanning was a strategy used more by experienced 
examiners who are better able to scan for and credit appropriate information in a 
written response.  
 
[As an experienced examiner] you probably anticipate answers better, so you 
probably rely a bit more on scanning. (Claire, Interview) 
89 
 
 
Evaluating was identified as the key cognitive marking strategy used in the 
marking of A-level Psychology extended written responses.  Its role in the marking 
of such responses was identified as a distinct theme, Theme 3: Marking as an 
ongoing process of judgement, discussed below.  The evaluation identified more 
closely resembled the process described by Crisp (2010b), of concurrent and overall 
evaluation occurring, rather than the Evaluating A (where a single judgement is made 
about the mark to award) and Evaluating B (where one or more interim judgements 
are made during the evaluating process) strategies outlined by Suto and Gretaorex 
(2008b).  Indeed, there was no evidence from the thematic analysis to support the use 
of the Evaluating A strategy, but this is not perhaps surprising as it is associated 
more with the marking of short answer questions.  Concerns were raised that perhaps 
some examiners did not evaluate as carefully as they should, something which was 
suggested might be associated with a lack of examining experience.  
There was strong agreement that the Scrutinising strategy, which is 
essentially similar to the evaluating strategy, but used when evaluating unexpected 
material in a written response, was used in A-level examining and that the 
circumstances requiring the use of scrutinising were the most difficult ones to mark. 
 
Scrutinising…  yeah so this is probably the most difficult task, as an 
examiner, where the candidate has given an answer that has not been 
anticipated by the mark scheme. (Mark, Interview) 
 
It can be seen from Mark’s quote that the use of the scrutinising strategy is 
closely linked to Theme 6, Characteristics of responses that are easy/difficult to 
mark with responses containing unexpected material and therefore requiring careful 
scrutiny being identified as the most difficult to mark.  Scrutinising is a cognitively 
demanding task; the examiner first needs to reach a judgement regarding whether the 
material used in the response is acceptable and then has to evaluate the use of the 
material as s/he would do with more typical responses.  It is perhaps not surprising 
then that in addition to the concerns already expressed regarding inexperienced 
examiners not checking unusual information or seeking advice from a Team Leader, 
the impact of time pressures on all examiners was raised as a contributory factor in 
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answers not being scrutinised when they should be, combined with inappropriate use 
of the scanning strategy. 
 
… left-field answers just get ignored, they don’t get credit, so it’s definitely 
just matching and scanning if people are rushing through. (Mark, Interview) 
 
The potential for the scrutinising strategy to be used is likely to increase as questions 
legitimately generate a range of possible answers and correspondingly, mark 
schemes become less content-prescriptive and have the lower “degree of constraint” 
identified by Bramley (2009) as being linked to the use of more complex marking 
strategies.   
Although there was some disagreement with the definition of the No response 
strategy, the analysis suggests that certainly in the case of short answer responses and 
compulsory questions a blank space may be processed as outlined by Suto and 
Greatorex (2008a, 2008b), only the response recorded is “NR” rather than zero 
marks.  A score of zero is only recorded when the candidate has provided a response 
which is not creditworthy. However, in areas of an examination paper where 
candidates have choices, a blank space may require no response from the examiner 
as the candidate has chosen to answer a different question from a selection and the 
examiner will need to check that this is the case by looking for a response elsewhere 
in the paper10.  In conclusion, the examiners do use a strategy similar to that of the 
No response strategy outlined by Suto and Greatorex (2008a), but not in response to 
every empty answer space on an examination paper. 
In summary, the original cognitive marking strategies were recognised by the 
examiners and identified as being used in the marking A-level Psychology questions, 
but there were observable differences in how they were used in the marking of the 
extended written responses compared to those described in the original research 
(Suto & Greatorex, 2008a, 2008b).  
 
 
 
                                                 
10 Although examiners are generally required to acknowledge they have seen/read every page by 
providing a mark of some description, for example a ‘tick’ on every page. 
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Theme 2: Marking as an iterative process 
The second theme that was identified from the qualitative analysis described 
the cyclical nature of the marking process involved in the marking of A-level 
Psychology extended written responses.  The examiners made reference to the 
different sources of information available to them (the exam question, the written 
response and the mark scheme).   
 
I tend to read the whole response first and then it’s a bit of a kind of iterative 
process, going back to the mark bands and also looking at the indicative 
content and kind of marrying up the two really. (Mark, Interview) 
 
Of key importance in reaching a marking decision was the ability to integrate the 
three components of the mark scheme: the assessment objectives, the level 
descriptors and the indicative content.   
 
So you look at the mark allocations for the different skills…And then, you 
look at the content on the mark scheme… And then there are levels, usually, 
for the longer answers.  So you’ve got three things if you like, to juggle with, 
you’ve got the allocations for the skills, the content that you’re expecting to 
see in answer to that question, and you’ve got the levels-based mark 
descriptors.  (Claire, Interview) 
 
It was clear that examiners did not assign marks lightly and needed to be 
assured that the mark they awarded was accurate and justified.  They took the time to 
ensure they were being fair and this often necessitated a re-reading of the response in 
relation to the requirements of the mark scheme.  The identification of the two types 
of scanning strategy discussed previously suggests that different reading strategies 
may be employed at different stages in this iterative process, with both a selective 
scan and a lighter touch ‘skim’ of the response being used for the ‘re-reading’ of the 
response as the examiner attempted to reach a marking decision.   
This iterative process may also be seen to be closely linked to the evaluating 
strategy, as when referring to the different sources, the examiners were making a 
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succession of judgements regarding whether specific skills had been shown, whether 
appropriate content had been used and what level the response should be placed in.  
 
Let’s just go back over it again.…So going back then, there is basic, 
superficial understanding, sometimes focused a little bit, very superficial 
reference to determinism, but actually it is clearly written etc. (Claire, Verbal 
Protocol) 
 
Thus the information obtained during the iterative process was not merely stored and 
then used to reach a single, final judgement, but rather was used to form and then 
support or adjust judgements made throughout the marking of a response.   
 
Theme 3: Marking as an ongoing process of judgement 
The third theme highlighted the importance of the evaluating strategy in the 
marking of longer written responses, which involved an ongoing process of 
judgement, with examiners making a number of interim judgements before reaching 
a final decision as to the mark to award.  Thus there appeared to be two forms of 
evaluating: (i) concurrent evaluations made as the response was read and (ii) an 
overall evaluation where the marking decision was made. 
 
Sub-theme 1: Concurrent evaluations  
The first form of evaluation identified comprised concurrent evaluations 
made as the response was read through.  These were sometimes informal, as 
exemplified by Claire below. 
 
Oh dear, ecological validity, one’s heart sinks when you see that. (Claire, 
Verbal Protocol) 
 
On other occasions, the evaluation was more mark-scheme informed and sometimes 
accompanied with a suggestion as to what the final marking decision might be, 
although the final decision was not made at this point. 
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Right… it’s not very well elaborated, it’s not properly explained, but that’s 
moving more towards AO2 material…There is another point about ecological 
validity but that’s more methodological so that doesn’t really kind of move 
the discussion on too much… So that’s first three paragraphs predominantly 
AO1, it’s quite detailed and it’s quite well-argued so probably upper, kind of 
top band-ish I would imagine. (Mark, Verbal Protocol) 
 
Mark’s concurrent evaluations were made in relation to skills and content that he 
would expect in a response, although he was not directly referring to the mark 
scheme at this point. 
 
Sub-theme 2: Overall evaluation, involving formal evaluation against the 
mark scheme 
The second use of the evaluating strategy identified involved a more formal 
stage of evaluation against the mark scheme, as the examiner began the process of 
reaching the decision as to the overall mark to award.  This overall evaluation 
occurred after the response had been read, so following a series of concurrent 
evaluations.  The examiners engaged directly with the mark scheme at this stage and 
used the language of the mark scheme, for example terms such as “basic” and 
“rudimentary” and phrases such as “organisation is reasonable” and “knowledge is 
accurate and detailed”.  The use of the mark scheme terminology might be assumed 
to be a means of both helping the examiner initially to place the response within a 
level and also to justify the level eventually awarded. 
 
Well for me, it is somewhere between basic and rudimentary I would have 
thought. Basic, maybe. Organisation is reasonable and it flows quite well but 
they didn’t actually say what ‘secure’, ‘insecure’, ‘avoidant’ or ‘resistant’ 
were particularly, they just used them as terms and gave examples, but no 
definitions. (Anna, Verbal Protocol) 
 
It was clear that evaluation was fundamental to the marking of extended 
written responses.  It was also evident that in relation to the marking of extended 
written responses, the evaluating strategy involved more than the making of a single 
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judgement, but rather was an ongoing process of judgement, akin to the ‘Evaluating 
B’ strategy originally described by Suto & Greatorex (2008b).  The overall 
evaluation which led to the marking decision was a distinct process of evaluation 
which followed on from the concurrent evaluations made as the examiner read the 
response.  Although interim judgments had been made throughout the reading of the 
response, the final decision was reached with a last reference to the skills and 
qualities shown in the written response, evaluated with direct reference to the mark 
scheme, specifically the level descriptors. The relationship between the interim 
judgements and the final overall evaluation was not clear from this study, but further 
investigation might offer additional insight into their role in the decision-making 
process.  
 
Theme 4: Subjective influences on judgement 
The fourth theme identified from the qualitative analysis described a more 
subtle form of judgement which might potentially influence the final decision 
reached. This theme encompasses two related ideas, impression formation and gut 
feeling.  In this context, impression formation refers to an expectation of the quality 
of a response which develops before the response has actually been read, whereas a 
gut feeling may be described as an instinctual or intuitive feel for the quality of a 
written response which develops following the initial active engagement with the 
response. The two concepts are subtly different, although linked, as it may be that the 
formation of a particular impression of an examination response (formed before the 
response is read) contributes to the gut feeling for the quality of the response (formed 
with the initial engagement with the response). Both may then jointly or individually 
influence the more formal judgement process discussed previously.  
 
Sub-theme 1: Impression formation 
The analysis identified examples of how an impression may be formed which 
is based on factors not related to the actual content of a response.  One of these was 
linked to the practice of marking paper scripts.  Although all A-level exam boards 
were moving to on-line marking, at the time of the study there was still some paper 
marking, where examiners receive all the scripts from a selection of exam centres 
(schools and colleges).   Claire explained how expectations of the likely quality of 
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individual responses may arise before an examiner has started the marking process, 
based in this example on physical factors such as the overall size of the scripts. 
 
…if you open a package and you see that they’ve all got additional pages, 
you see that they’re all filling the booklets, you think well this is a centre 
where they’re being very well taught, very ambitious students, and they’re 
probably going to be quite good.  (Claire, Interview) 
 
Interestingly, in her verbal protocol, Claire also provided a direct example of how an 
impression may be formed from the initial engagement with the response, before it is 
read, and similarly based on non-content related factors.  
 
Is this the whole answer? … It’s not terribly long considering they’ve got half 
an hour to write it.  (Claire, Verbal Protocol) 
 
These two examples illustrate how examiners may form impressions and 
expectations that are not based on the actual content of the response.  The examiners 
also highlighted how impressions may be formed regarding the expected quality of 
an answer from their responses to previous questions on the exam paper.  Although 
practices are changing, examiners were traditionally required to mark whole scripts 
and so an impression might be formed from earlier answers in an exam script that 
subsequently lead to expectations forming regarding the expected quality of 
subsequent answers, a source of bias referred to as the “halo effect”, (e.g. Spear, 
1996).   
 
I think if you mark a whole paper you get a gut feeling of… the level they’re 
at and then that can inform the decision that you eventually make. (Mark, 
Interview)   
 
Although Mark used the term ‘gut feeling’ here, he was in fact referring to the 
formation of an impression based on the quality of previous responses on an 
examination script which in turn, may lead to an erroneous expectation of the quality 
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of all answers by that candidate.  This may lead to marks being awarded that would 
be different if the responses had been marked on an individual basis.  
The relationship between the initial impression and the final marking decision 
is not clear, but it was apparent that the examiners were very aware of the possible 
impact of impressions being formed on the validity of the marking process. 
 
…you’ve got to be careful …. that you don’t get this sort of priming effect – it 
started off really well and go for that.  (Jenny, Interview)   
 
Of interest is whether the concerns expressed by the examiners are addressed in their 
examination marking.   It was beyond the scope of this study to investigate the 
impact, if any, of an early impression on the final judgement reached, but it is well-
documented that expectations arising from information extraneous to the content of a 
written response can influence the mark awarded. (See Tisi, Whitehouse, Maughan, 
& Burdett, 2013, and Meadows & Billington, 2005, for a comprehensive review of 
the impact of possible sources of bias on marking reliability.)  However, it may be 
that the process of formal engagement with the mark scheme described above serves 
as a protection against an inaccurate, impression-informed mark being awarded.  
 
Sub-theme 2: Gut feeling  
Although two of the examiners were unsure as to whether the term “gut 
feeling” was the correct terminology to use, (an alternative expression suggested by 
Lee was “professional expectation”) all essentially referred to having a sense of the 
quality of the response they were reading. 
 
You definitely get a gut feeling. (Jenny, Interview) 
 
The gut feeling was seen as being based on knowledge of the mark scheme and years 
of experience as an examiner.  Reference was also made to the gut feeling becoming 
more informed over the course of the specific examining period, suggesting 
experience contributes to the development of a more accurate gut-feeling.  
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…as you come to know the mark scheme better your gut feeling becomes 
more informed, rather than just sort of hunches and guesswork.  (Mark, 
interview) 
 
Sometimes this gut feeling appeared to be more a recognition of a response as being 
typical of a particular mark band, as outlined by Anna. 
 
I suspect when I look at something I just go, ‘I think this is nearer a level 3’ 
or ‘I think this is level 4.  (Anna, Interview) 
 
All the examiners were extremely aware of the potential problems associated with 
relying on a gut feeling however, and emphasised the importance of referring to the 
mark scheme. 
 
…sometimes you can get something that reads extremely well and from 
beginning to end is factually spot-on, but actually hasn’t addressed the 
question that is set. So gut instinct may suggest something to you but you 
have to be guided by the mark bands and the demands of the mark scheme. 
(Lee, Interview) 
 
Theme 5: The development of a marking schema   
A key idea reported was that as examiners progressed through the examining 
period, usually a period of three intensive weeks, they became increasingly familiar 
with all components of the mark scheme, and could thus mark more quickly.  The 
ability to mark faster was linked to having to rely less on the physical mark scheme 
and coming to rely instead on an “internalised marking schema”.  The development 
of a marking schema did not preclude examiners from referring to the physical mark 
scheme, but it did mean that they were able to mark more quickly, which was seen as 
desirable given that examiners are paid per script or item marked. 
 
…right from the beginning you start very slow…it takes me ages to do the 
first few, but once I’ve got the schema in my mind…then I just speed up a 
bit… (Jenny, Interview) 
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In addition to examiners agreeing that they marked more quickly as they 
became familiar with the mark scheme over a single marking period, a common view 
expressed was that previous years’ examining experience might also contribute to the 
ability to mark more quickly.  
  
Well I’ve definitely got quicker, but I suppose you also get a bit more attuned 
to what you’re looking for, so I mean I’ve definitely speeded up….I’ve got 
faster over the years. (Mark, Interview) 
 
This was explained in terms of increasing familiarity with the broader aspects of the 
mark scheme, the skills that are assessed across all examination papers rather than 
the specific content that would change in relation to the examination question asked.  
 
The differences lie of course in the skills that you are looking for, and 
experienced examiners are used to recognising those skills... so with practice 
you become more familiar, and I suppose therefore, more easily able to 
recognise something that is credit-worthy under any particular skill. (Lee, 
Interview) 
 
This suggests that information from previous examination periods may contribute to 
the marking schema in addition to internalising the information from the current 
mark scheme that examiners are working with.  This raises questions regarding what 
other information may contribute to the development of the schema, for example, 
teaching experience and the impact, positive or negative, on marking accuracy. It is 
also of interest that recognition is again referred to, suggesting this may be a marking 
strategy used by experienced examiners. 
It was not possible to examine the use of a schema in this study as the 
examiners were marking a question on a paper and specification that they did not 
have experience of marking and so relied on the physical mark scheme.  However, it 
was clear that not being able to rely on a schema and the associated need to refer to 
the physical mark scheme was a source of frustration.  
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But normally as a marker, I would know the mark scheme really quite well 
and would just be able to read the answer, so that makes a bit of an issue for 
me. (Anna, interview) 
 
The quotation from Anna also suggests that examiners may read a response through 
in its entirety without reference to the physical mark scheme.  This indicates that the 
concurrent evaluations and interim judgements outlined in Theme 2 may be made 
against an internalised marking schema and increasingly so as the examination 
period progresses.   
 
Theme 6: Characteristics of responses that are easy/difficult to mark 
There was a clear consensus between the examiners regarding characteristics 
of responses which made them easy or difficult to mark. 
 
Sub-theme 1: Similarity of the written response to the mark scheme 
Answers that were described as being easy to mark were those that most 
closely resembled the content of the mark scheme, “...when something hits 
everything on the mark scheme (Mark, Interview) and answers identified as being 
difficult to mark were those that deviated from the mark scheme, “Answers that use 
unusual material or take a slightly different tack” (Anna, Interview) .  These were 
therefore responses which required the examiners to scrutinise them carefully, the 
strategy identified as being employed when a candidate’s response is unusual.  
Many of the examiners referred to the fact that as Principal Examiners, who 
have written the examination papers and had many years of examining experience, 
they were in a better position than less experienced examiners to judge these type of 
responses, but the concern was expressed that novice examiners may not follow the 
necessary steps when reading unexpected answers, such as checking the information 
included and/or talking to the team leader for advice on the issue. 
 
I feel quite confident about accepting things that are plausible and I worry 
that a lot of examiners, if they’ve not heard of something, just think it’s 
wrong….Well I think a lot of markers have said afterwards, ‘Oh well, I didn’t 
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credit that, it wasn’t on the mark scheme’ and that’s slightly worrying. (Anna, 
interview) 
 
Sub-theme 2: Clarity of the written response 
All the examiners agreed that a clearly structured answer that followed the 
mark scheme was the easiest type of answer to mark. 
 
Well, there’s paragraphs, somebody’s handwriting is clear, they are fluent 
and literate and if they use the material that’s in the mark scheme. (Claire, 
interview) 
 
In contrast, responses identified as being difficult to mark were those that required a 
lot of re-reading because it was not immediately clear to the examiner whether the 
response was good or not.  Again, this type of answer involves careful scrutiny of the 
response and is particularly relevant to longer written answers, that may contain a lot 
of information, but which the examiner determines is actually irrelevant to the 
question being asked.  This type of response may well contain information that is in 
the mark scheme, but on careful reading it appears that little of any value has been 
said. 
  
These days they write so much that says so little…it’s the lack of clarity 
thing…the verbosity that seems to have come into a lot of answers, when you 
really have to read a lot before you get what they are trying to say.…You find 
yourself writing ‘irrelevant, irrelevant, irrelevant’. (Jenny, interview) 
 
Interestingly, both themes suggest that an “easy” answer to mark is one that 
requires predominantly the scanning strategy and a “difficult” answer clearly 
involves the evaluating and scrutinising strategies, where the examiner has to read 
the response through a number of times and evaluate unexpected material.  This 
supports the views of the examiners in the research by Suto and Greatorex (2008b), 
who suggested that “where the response is sophisticated or unusual, evaluating and 
scrutinising may be necessary, whereas on occasions where the response is simple or 
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identical to one of those given in the mark scheme, matching and scanning will 
suffice” (p. 84). 
 
3.6 Discussion  
This study explored the cognitive marking strategies used in the marking of 
an A-level Psychology extended written response and identified key components of 
the marking process of such questions that distinguishes it from the marking of 
shorter and less advanced responses examined in previous research.  The findings 
provide support for the suggestion by Suto & Greatorex (2008a) that “higher level 
qualifications such as A-level might prove more cognitively demanding to mark 
because of the greater extent to which they might engage System 2 thought 
processing” (p. 230).  This was evident in the key role of the evaluating strategy, 
with a marking decision only being reached after a process involving multiple 
interim judgements and reference to various sources of information. 
The first theme provided support for the cognitive strategies identified in 
previous research (Suto & Greatorex, 2008a, 2008b), but with identifiable 
differences, most notably with regards to the evaluating strategy although two forms 
of scanning were also observed.  With regards to scanning, the ‘scanning A’ strategy 
identified in this research was similar to that described by Suto and Greatorex 
(2008a, 2008b), a standalone strategy where examiners search for key information to 
credit.  The examiners recognised and used, this strategy, although predominantly in 
the marking of short answer questions.  Concern was expressed that it might be 
misused if applied to the marking of extended written responses, where selective 
information would be read out of context, possibly resulting in an inaccurate 
understanding of the intended meaning of the response.  This concern may be seen to 
have a foundation in Crisp’s (2010b) model, and her stage of  “reading and 
understanding”; if examiners are selectively scanning the response rather than 
reading it carefully, their evaluation of the quality of the response will not be based 
on full information.  This problem will be compounded if no further checking occurs 
and a construct-referenced marking decision occurs (Wiliam, 1998; Ecclestone, 
2001) based on a mistaken “recognition” of the response.  The concept of recognition 
was strongly associated with that of gut feeling, conceptualised by the examiners as 
insight grounded in their examining experience.  Examiners referred to recognising 
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responses as being typical of a particular level, as reported in other research 
(Ecclestone, 2001; Marshall, 2001).  However, a selective light touch scan may lead 
to an erroneous gut feeling and a fast, but error-prone System 1 judgement 
(Kahneman & Frederick, 2002a). 
The identification of two scanning strategies emphasised the careful and 
iterative nature of the marking process identified in Theme 2.  The light touch, re-
reading form of the ‘Scanning A’ strategy occurred in conjunction with evaluation.  
Reference was made to the mark scheme as the examiners tried to reach an overall 
evaluation of the quality of the response, suggesting that information was still being 
gathered to inform the final marking decision. This approach provides a contrasting 
view to the concern expressed regarding the misuse of Scanning A, suggesting that 
material is read more than once and that a final decision was reached after careful 
consideration more typical of System 2 processes (Evans & Stanovich, 2013; 
Stanovich & West, 2002). 
The use of the Scanning A strategy and the Scanning B strategy, a further re-
reading of the response, may also be associated with the increased complexity of 
marking extended written responses that arises from having to apply more complex 
mark schemes (Black et al., 2011; Massey & Raikes, 2006; Raikes & Massey, 2007).  
As outlined in Theme 2, marking was identified as an iterative process involving the 
integration of information from the response and three components of the mark 
scheme (the assessment objectives, the level descriptors and the indicative content).  
This process fits with the view of expert judgement outlined by Einhorn (2000), in 
which experts are those who successfully identify, organise, measure and combine 
separate items of information.  The careful iterative process identified in the analysis 
provides further support for the careful, rule-following System 2 processing referred 
to above.    
The importance of the evaluating strategy was such that it was identified as a 
distinct theme, Marking as an ongoing process of judgement.  The making of interim 
judgements, the ‘evaluating B’ strategy described by Suto and Greatorex (2008b), 
was key to the marking of extended written responses, but did not feature as 
prominently in the marking of the GCSE mathematics and business studies 
examiners used in Suto and Greatorex’s original research.  Indeed, their senior 
business studies examiners expressed surprise at the lack of interim judgments made 
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when the evaluating strategy was used, particularly as a levels-based mark scheme 
was being applied.  Although one explanation was that possibly the judgements were 
not being verbalised whilst the examiners were thinking aloud, the other was that as 
the paper being marked was a foundation tier paper aimed at lower ability students, 
the candidates may only have written very brief responses.  This latter explanation 
supports the findings here, that as marking becomes more complex, the making of 
interim judgements becomes a more important feature of the marking process, 
further distinguishing the marking of A-level extended written responses from GCSE 
marking.   
This theme also provided support for aspects of the model of marking 
described by Crisp (2010b), who identified the use of concurrent evaluations, 
followed by an overall evaluation as occurring prior to a marking decision being 
reached.  Of particular interest is the question of what information is being used by 
examiners in the evaluating process, both in terms of the response and what the 
response is being compared to.  The inappropriate use of the ‘scanning A’ strategy 
would suggest too little information has been taken from the response.  In contrast, 
theme 4, which identified the potential for subjective influences on judgement, 
indicated that erroneous impressions of the quality of an answer may be formed from 
factors external to the specific content of the written response, for example, the 
length of the answer, as has been previously reported (Meadows & Billington, 2005).   
With regards to what the response is being evaluated against, there was 
evidence of the concurrent evaluations being made against stored criteria, skills and 
content that the examiner would expect to see in a response, suggesting that 
responses may be compared to templates or mental frameworks (Gobet & Simon, 
1996; Wiliam, 1998).  One issue of potential concern is the basis of the templates 
against which comparisons may be made.  Suto and Greatorex (2008a) suggested that 
when evaluating, examiners drew on their subject knowledge, teaching experience 
and any previous experience of examination marking, a suggestion supported in the 
literature (Baird, 2000; 2004; Ecclestone, 2001; Hay & Macdonald, 2008). Whilst 
this may contribute to an accurate template or construct, examiners’ subjective views 
may also be incorporated, which may not reflect the values of the formal mark 
scheme.   
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The fifth theme provided stronger evidence still for the role of templates, with 
the phrase “internalised marking schema” taken directly from the descriptions of the 
examiners themselves.  The expression was used to reflect the examiners having 
memorised the mark scheme, but the analysis suggested the process of marking 
involved comparing the response with the schema and the examiner “recognising” 
whether the content and skills in the response matched those in their internalised 
marking schema.  There was further support for the suggestion that this process of 
recognition occurred from the findings of the final theme, that the easiest responses 
to mark were those that were similar to the mark scheme.   
Although not identified as a separate theme, reference was made within the 
other themes to the potential impact of previous marking experience on the way 
examiners mark and particularly in relation to marking accuracy.  For example, the 
concern was expressed that a lack of marking experience might be associated with 
the use of inappropriate marking strategies, for example, scanning rather than reading 
material thoroughly, or not scrutinising responses and seeking additional information 
when unexpected content is included in an answer.  Interestingly, previous research 
found the most important ‘personal expertise’ factor contributing to the accurate 
marking of more complex examination questions was having a degree (in any 
subject), followed by a degree in a relevant subject, with teaching and marking 
experience being the next most important predictor (Suto, Nadas & Bell, 2011).  This 
suggests inexperience may not be as problematic as suggested by the examiners in 
this study.   
A second type of examining experience of potential interest is that gained 
over the specific examining period, typically a period of approximately 3 weeks, 
rather than previous years of marking experience.  The senior examiners in the 
research by Suto and Greatoex (2008b) raised concerns that a premature shift in 
marking from a careful, considered approach to a more intuitive process might occur 
“as an examiner acquires expertise” (p. 229).  It was not possible to investigate the 
impact of this acquired expertise in this study, but the references to the development 
of an internalised marking schema and the concerns of a reliance on the scanning A 
strategy, perhaps due to time pressures, suggests there are changes in cognitive 
marking processes as the examining period progresses.  Although research has 
indicated there is no effect on accuracy of previous examining experience, little is 
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known about the actual strategy usage of novice and experienced markers and even 
less is known about how strategy usage changes over the course of the examining 
period.  Further investigation of the relationship between marking strategies, 
examining experience and marking accuracy may provide additional insight into the 
marking of extended written responses. 
An issue which permeates all the themes identified is the importance of 
differences in examiners’ marking strategies with regards to marking accuracy.  As 
outlined in the previous chapter, there is little discussion in the literature as to 
whether the decision-making behaviours identified are associated differentially with 
marking accuracy. In this research, the senior examiners raised concerns regarding 
incorrect marking decisions arising from the inappropriate use of strategies and/or a 
lack of information (e.g. from scanning), or focusing on the wrong information (e.g. 
length of a response), behaviours which they suggested might be linked with a lack 
of marking experience.  In addition, although the examiners here suggested gut-
feeling and recognition were situated in professional knowledge, there is a concern 
regarding the accuracy of decisions based on such judgements.  It would be helpful 
to understand more about the relationship between marking strategies and marking 
accuracy.  
 
Methodological limitations 
This study had a number of limitations to be considered.  Firstly, as a small, 
exploratory study it had a limited sample size, which means the conclusions drawn 
should be treated with some caution.  However, the five examiners were all 
extremely experienced and so their views on marking reflected years of engagement 
with the formal process of A-level Psychology marking.  
The second limitation is that the marking activity required the marking of a 
single A-level Psychology question.  However, the question was chosen as it was 
representative of many questions requiring an extended written response and was a 
contrast to the questions used in previous research which focused on the use of 
cognitive marking strategies (Suto & Greatorex, 2008a, 2008b; Suto, Nadas & Bell, 
2011; Greatorex & Suto, 2006) offering the possibility of new insights into the 
marking process.   
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Thirdly, the examiners did not complete a familiarisation period in contrast to 
the aforementioned research. This was due to time constraints and because this was 
an exploratory study.  Despite these limitations, the verbal protocol data from the 
marking activity provided useful supplementary information alongside the interview 
data.  
Thirdly, there are limitations associated with the use of the think aloud 
method itself.  As has been previously discussed, research has suggested that there is 
no impact on the accuracy of the marking process (Greatorex & Nadas, 2009; 
Greatorex & Suto, 2008; Crisp, 2008b), but articulating out loud internal mental 
processes is an unusual practice and it is difficult to merely articulate a mental 
process and to not include additional information, for example, “I am looking across 
at the mark scheme now” (Claire, Verbal Protocol).  However, this information 
appeared to be additional to the articulation of the cognitive processes associated 
with marking rather than replacing them.  Although the think aloud method cannot 
be seen as a completely accurate reflection of the cognitive processes it is intended to 
examine, it does have the advantage of removing the memory-related problems 
associated with retrospective recall (Leighton, 2004).   
Finally, there are issues associated with the thematic analysis carried out.  
Although the analysis was guided by both the step-by-step guide provided by Braun 
and Clarke (2006) and the 32-item COREQ checklist (Tong et al, 2007), the findings 
presented here will be influenced by the researcher’s own experiences, which include 
both the teaching and examining of A-level Psychology. In particular, the knowledge 
from the experience of marking A-level Psychology questions provided a framework 
to understand the comments of other examiners and may have influenced the analysis 
of the transcripts and verbal protocols.  This needs to be acknowledged both in 
relation to the questions asked in the interview and in the interpretation of the 
responses and the identification of the themes described in the findings section.  
However, adherence to two sets of guidance for carrying out thematic analysis 
provided a structure to minimise bias.  
 
3.7 Conclusion 
 In conclusion, although the examiners in this study recognised and used the 
five cognitive marking strategies previously identified (Suto & Greatorex, 2008a, 
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2008b), it was clear that the existing model does not fully explain the marking of 
higher level extended written responses involving the application of more complex 
mark schemes.  In particular, differences in the use of the scanning strategy and the 
key role of the evaluating strategy, involving evaluation against a range of criteria, 
suggest further investigation is warranted.  The findings also raised questions 
regarding whether strategies may not always be used appropriately and that this may 
impact on marking accuracy, a concern which was associated with inexperience in 
examining.  
With regards to the broader marking process, the results indicated that over 
the course of an examining period examiners come to rely increasingly on an 
internalised marking schema, a development which is seen as desirable as it 
contributes to marking more quickly.  The results also suggested that strategies 
involving recognition and gut-feeling may be used, strategies which may be 
indicative of System 1 judgements, providing some support for Suto and Greatorex’s 
(2008a) conclusion that the judgements made in formal examination marking support 
a dual-processing model of cognition. However, given the scale of the study, clear 
conclusions cannot be drawn regarding whether there is support for one cognitive 
theory of judgement and decision making over another. 
The next chapter describes a larger scale study which sought to provide 
further insight into the use of cognitive marking strategies across a range of A-level 
question types and to investigate the relationship between strategy usage and 
marking accuracy.   The research also sought to investigate whether there are 
identifiable differences between novice and experienced markers. 
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Chapter 4 
 
Study 2 “Oh dear god, this is very limited.”   
 
Investigation of the use of cognitive marking strategies across a 
range of A-level Psychology questions, in novice and experienced 
markers: a multi-methods study. 
 
4.1 Overview 
The previous empirical chapter described an exploratory study which 
investigated whether the five cognitive marking strategies previously identified (Suto 
and Greatorex, 2008a, 2008b), were applicable to the marking of extended written 
responses.  Qualitative analysis of interviews and think aloud transcripts suggested 
that although the examiners recognised and used the strategies, the five strategy 
model did not fully explain the marking of extended written responses, which 
emerged as a more complex and cognitively demanding process than the marking of 
less demanding questions with simpler mark schemes.  The results also identified 
areas where the examiners thought there may be differences in the marking strategies 
used by novice and experienced markers.  However, this was a small scale study 
involving the marking of one extended written response.  This chapter presents a 
larger scale investigation of the cognitive marking strategies used in the marking of 
both short answer questions and extended written responses and by novice and 
experienced markers.  The relationship between strategy usage and marking accuracy 
was also explored.  The results lead to the development of a model of marking which 
is discussed in Chapter 5. 
 
4.2 Introduction 
4.2.1 Cognitive marking strategies 
The model of five cognitive marking strategies described by Suto and 
Greatorex (2008b) was developed from the marking of lower tier GCSE papers in 
business studies and mathematics, something which was acknowledged might limit 
the applicability to other subjects requiring more extended writing and to higher level 
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examinations.  Senior examiners who were interviewed to discuss the strategies, 
hypothesised that higher tier papers would require greater use of the evaluating and 
scrutinising strategies.  This prediction was based on the assumption that higher tier 
GCSE questions require lengthier and more complex responses from candidates 
(Suto & Greatorex, 2008a).  The findings from Study 1 discussed in the previous 
chapter supported this suggestion, with the A-level Psychology examiners 
interviewed identifying evaluation as the core strategy used in the marking of 
extended written responses and with the qualitative analysis identifying a much 
greater use of interim judgements. This suggests that it is not just that the evaluating 
strategy has a greater role on the marking of extended written responses, but that it 
may be used in a qualitatively different way to that found in the marking of shorter 
written responses.  
Other research has similarly identified the importance of the evaluating 
strategy in the marking of extended written responses.  In her research which looked 
at the marking of A-level Geography papers, including questions requiring an 
extended written response and the application of more complex level-based mark 
scheme, Crisp (2008a, 2010b) observed that the evaluating strategy was the most 
obvious and similarly concluded that there were two levels of evaluation:  “fairly 
instant evaluations” which took place whilst the examiner was reading the response 
and “a more overall evaluation of the various qualities or characteristics of the 
response”, which led to the marking decision (Crisp, 2008a, p. 256).  These two 
levels can be seen to have obvious parallels with the Evaluating A and Evaluating B 
strategies described by Suto and Greatorex (2008a, 2008b) and in Crisp’s discussion 
of the results, it is clear that the marking of the longer written responses Geography 
did involve more of the interim judgements integral to the Evaluating B strategy.  
Also of interest is what information is being used to inform the evaluating 
process.  Crisp (2008a) described comments made which pertained to both non-
content aspects of the response, for example the quality of the language and 
orthographic features, but also to “aspects of task realisation, and to the assessment 
objectives, particularly with the essay paper, where they are central to the marking 
guidance” ( p. 256).  It would be expected that the mark scheme criteria would be 
integral to the overall evaluation and final marking decision, but the influence of 
non-content related criteria is well-documented (e.g. Meadows  & Billington, 2005).  
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A closer investigation of the role of the mark scheme in the evaluation process might 
provide further insight in the evaluating cognitive marking strategy. 
Differences were also observed in the scanning strategy, with two types of 
scanning identified. The first, as described by Suto and Greatorex (2008b) where the 
response is scanned for specific information, was recognised by the Study 1 
examiners, but only used as a standalone strategy in the marking of short answer 
questions. When used in the marking of extended written responses this form of 
scanning was very much as part of the evaluation process required to reach an overall 
judgement, as illustrated in the following from one of the Study 1 examiners: 
  
Sometimes you would scan and find the keywords, but when you actually read 
what it says, it isn’t necessarily accurate…In an extended prose you do the 
scanning and then the evaluating and whether it is accurate or not. (Lee, 
Experienced marker, Interview)  
 
The qualitative analysis in Study 1 thus suggested that the marking of extended 
written responses was possibly more complex than suggested by Suto and Greatorex 
(2008b, 2008a).  
 
4.2.2 Cognitive marking strategies and marking experience  
The potential influence of marking experience on both the process of marking 
and marking accuracy is of particular interest within the context of theories of expert 
decision-making. As outlined in chapter 1, a number of theories identify differences 
in the cognitive processes of experts and novices (Einhorn, 2000; Gobet & Waters, 
2003; Klein, 1997; Klein, 1999), something which might be expected to extend to the 
cognitive marking strategies used by experienced and inexperienced markers.  
However, research in this area has found mixed results. Cumming (1990) reported 
significant differences in the use of decision-making strategies by expert and novice 
markers, with novices using fewer criteria and knowledge sources when rating 
essays. Similarly, Elander and Hardman (2002) found differences between first and 
second markers on Psychology undergraduate and Masters level examinations, with 
second markers (who had less experience of the modules being assessed) using a 
narrower range of assessment criteria on which to base the mark awarded.  In 
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contrast, Milanovic et al. (1996) reported no differences in the marking processess 
used by novice and experienced markers.   
Research which specifically compared the cognitive marking strategies 
identified by Suto and Greatorex (2008b) reported no differences in the strategies 
used by expert and novice markers of GCSE mathematics and A-level Physics 
questions (Greatorex & Suto, 2006) with both groups, (‘expert’ markers, who were 
experienced examiners and ‘subject’ markers, graduates with an undergraduate 
degree in the subject being marked but no A-level or GCSE teaching experience) 
using the five cognitive marking strategies previously identified.  However, this 
research did not use a subject requiring extended written responses, which combined 
with the mixed research findings reported in the literature suggests further 
investigation of the strategy usage by novice and experienced markers might be 
insightful. 
 
4.2.3 Cognitive marking strategies and marking accuracy 
Of obvious interest is whether there is a relationship between cognitive 
marking strategy usage and marking accuracy, an area which perhaps surprisingly 
does not appear to have been explored very comprehensively.  In her analysis, Crisp 
(2008a) concluded that “different marking styles seemed to be equally effective” (p. 
259) and Greatorex and Suto (2006) reported that in both Business Studies GCSE 
and maths GCSE marking “no clear relationships between strategy usage and 
marking reliability were found” (p. 15) in either the group of GCSE Business Studies 
examiners or the group of Maths GCSE examiners.  However, although both studies 
concluded that examiners may mark effectively using a variety of approaches, in 
neither study was the accuracy of the mark awarded examined in relation to the 
marking strategies used on that specific response11.   
In other research, cognitive marking strategy usage has been inferred from 
the type of question being marked rather than self-reported by the participant.  Suto 
                                                 
11 Crisp (2008a) obtained a measure of marker agreement using marks awarded to the 40 scripts the 
examiners had marked at home prior to participating in the marking with think aloud activity and 
compared these to the mark awarded by the Principal Examiner.  Similarly, Greatorex and Suto (2006) 
used the marks awarded on the scripts that had been silently marked at the start of their study as part 
of the familiarisation process and compared this with two measures, the marks awarded when the 
same scripts had been marked in the live examining period the previous year and the marks awarded 
by a Principal Examiner participating in the study. 
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and Nadas (2008) categorised questions as requiring either ‘apparently simple’ or 
‘apparently more complex’ marking strategies, where ‘simple’ referred to questions 
that seemed to only involve the use of matching and/or simple scanning marking 
strategies and ‘complex’ referred to the use of the strategies of evaluating and 
scrutinising.  They compared this measure of ‘apparent marking strategy usage’ to 
marking accuracy, where accuracy was measured by comparing the marks awarded 
by the participants with the marks awarded by the Principal Examiner and concluded 
that “questions requiring markers to use more complex ‘reflective’ thought processes 
were marked less accurately than those entailing only simple ‘intuitive’ judgements” 
(Suto & Nadas, 2008, p. 477).   
A more comprehensive empirical study similarly examined the effects on 
marking accuracy of expertise, type of question and cognitive marking strategy 
(Suto, Nadas & Bell, 2011) and again concluded that the questions marked less 
accurately were those that required the use of more complex cognitive marking 
strategies.  However, as with the previous research, the questions were judged to be 
ones requiring either simple or complex marking strategies, and no data were 
collected on the actual strategies used.  
 
4.2.4 Experience and marking accuracy  
Interestingly, the research by Suto and Nadas (2008) also compared a group 
of ‘expert’ markers, who had previous examining experience in Mathematics or 
Physics GCSE and a group of ‘graduate’ markers, who had a relevant undergraduate 
degree, but no prior examining or teaching experience and identified that there were 
very few differences between the two groups of markers with regard to the accuracy 
of their marking. Similarly, Suto et al. (2011) reported that in terms of prior 
experience, the best predictor of marking accuracy was the marker’s highest 
education (either in general or in a relevant subject) rather than either teaching or 
examining experience.  In their review, Meadows and Billington (2005) concluded 
that the research findings regarding marker experience and marking consistency were 
inconclusive.  The research reviewed encompassed a variety of marking situations, 
for example, assessment of English as a foreign language (EFL) papers, Key Stage 3 
tests and undergraduate dissertations, in addition to formal examination marking. 
Given the mixed results in the literature, it was thought that including an 
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investigation of marking experience would provide further insight into the impact of 
marker experience, both in relation to marking accuracy and the use of cognitive 
marking strategies. 
The study presented in this chapter was designed to investigate marking 
accuracy in both ‘expert’ and ‘novice’ markers, and in relation to the actual cognitive 
marking strategy used rather than the apparent cognitive marking strategy.  Of note is 
that previous research has investigated marking strategies after examiners had 
undergone a period of familiarisation with the mark scheme similar to the 
coordination meetings experienced by examiners during operational marking.  This 
means that the conclusions drawn reflect marking at an early stage of the examining 
process, but not at what might be seen as a ‘baseline’, at the very beginning of a 
marking period.  The study described in this chapter was designed to investigate 
marking at baseline, as examiners begin the process of becoming familiar with the 
mark scheme and content of responses.  There were two reasons for this.  Firstly, to 
enable an investigation of the effect of experience on the marking process.  Secondly, 
to provide a baseline for subsequent research which would investigate how marking 
processes change as examiners become experienced over the examining period.  
 
4.3 Research aims 
The specific aims of the research were:  
 
1. To identify the cognitive marking strategies used when marking short answer 
questions and extended written responses; 
2. To examine the use of the identified strategies in both experienced and novice 
markers; 
3. To explore the relationship between actual cognitive marking strategy usage 
and the accuracy of marking. 
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4.4 Method 
 4.4.1 Design 
A multi-method design was used.  Qualitative data were collected in the form 
of (i) verbal protocols from a marking activity with concurrent think aloud and (ii) 
written responses to open questions in an online questionnaire, completed after the 
marking activity, which asked the participants to describe how they had marked the 
four questions used in the marking task.  A hybrid thematic analysis was used to 
analyse the data (Fereday & Muir-Cochrane, 2006; Swain, 2018).  Additional 
quantitative data on aspects of marking behaviour were obtained through the online 
questionnaire and were analysed using t-tests, Mann-Whitney U-tests and 
Cochrane’s Q tests.   
A favourable ethical opinion was received from the University of Surrey 
Ethics Committee, reference UEC 2017 008 FHMS (see Appendix I). 
 
4.4.2 Participants 
43 participants were recruited, 30 novice markers and 13 experienced 
markers.  (The intention had been to recruit 30 participants in each group, but it was 
extremely difficult to recruit experienced markers.)  The Novice markers were 
recruited via SONA12, the Research Participation System used within the School of 
Psychology, University of Surrey.  The participants were required to have achieved a 
qualification in Psychology at AS or A-level so that the experience of writing and 
receiving feedback on A-level Psychology questions would not be a confounding 
variable.   
The Experienced markers comprised 13 examiners of AQA A-level13 
Psychology who were recruited with the assistance of the AQA awarding body.  
Purposive sampling was used, with all Psychology A-level examiners on the AQA 
database who lived or worked within a 30 mile radius sent an email asking for 
volunteers for the research (N = 83).  All participants were current teachers of AQA 
A-level Psychology and had recent examining experience.  They were required to 
                                                 
12 The SONA system enables first and second year Psychology undergraduates to gain lab tokens by 
participating in studies which form part of the research projects of final year and postgraduate students 
and academic staff. This in turn enables them to use the system to recruit participants for their own 
research as final year students. 
13 The term A-level is used in the broad sense to encompass both A-level and AS-level examiners, as 
distinct from GCSE examiners.   
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have marked AQA A-level Psychology on at least one previous occasion, to include 
the Summer 2016 marking period, in order that they all had marking experience of 
the new style examination papers, sat for the first time in May 2016.  
 
4.4.3 Materials 
4.4.3.1The marking task   
As in Study 1, the participants needed to refer to three pieces of information, 
which they were provided with: (a) the specific examination questions (see Table 
4.1), (b) the mark scheme (Appendix J) and (c) the written responses to be marked 
(Appendix K).  
 
Examination questions. The questions to be used in the marking activity 
were taken from the AQA examination board AS-level Psychology papers from the 
Summer 2016 exam period14.  One section from the three compulsory sections of 
Paper 1: ‘Introductory Topics in Psychology’ was used for the marking activity.  
Each section consisted of the same format of questions, and consisted of a range of 
question types.  Marking one of the three sections of the paper therefore provided an 
accurate representation of the experience of marking the whole paper.  Marking a 
selection of questions was important to enable an investigation of the cognitive 
marking strategies used across a range of questions with differing demands. The 
specific section used, Section C, was chosen because the questions focused on the 
topic of ‘Attachment’, which would be familiar to the undergraduate students as it is 
taught in the first semester of the first year undergraduate Psychology degree at the 
University of Surrey.  This was important to ensure level of familiarity with the AQA 
specification was not a confounding variable.  See Table 4.1 for a copy of the 
questions and the predominant marking strategy anticipated to be used during the 
marking process.
                                                 
14 Due to the aforementioned changes to the AS and A-level syllabuses, these were the only two 
examination papers available from the new specification. 
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Table 4.1 
The four questions used in the marking activity 
 
Question 
number 
Question 
type 
Marks 
available 
Question wording and stimulus material provided Anticipated predominant 
cognitive marking strategy 
9 Multiple 
choice 
2 marks Below are five evaluative statements about the Romanian Orphan 
research.  Which two statements are correct? 
(Five statements provided about the Romanian orphan research.) 
 
Matching 
10 Short 
answer 
question 
4 marks 
(2 x 2) 
(i) Give the name of Researcher A and state the type of animal 
studied by this researcher. 
(ii) Give the name of Researcher B and state the type of animal 
studied by this researcher. 
(Candidates were provided with a brief description of the findings 
of two researchers, Researcher A and Researcher B.)  
 
Scanning 
 
11 Short 
written 
response 
6 marks Referring to Abi and her family, explain what psychologists have 
discovered about the internal working model. 
(Brief description of ‘Abi’, her childhood and her own children.) 
 
Evaluating/Scrutinising 
12 Extended 
written 
response 
12 marks Discuss the Strange Situation as a way of assessing type of 
attachment. 
Evaluating/Scrutinising 
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Marking guidance and mark scheme.  Participants were provided with a 
‘Marking Guidance’ booklet which contained a summary of the information required 
to mark effectively (see Appendix J).  The booklet was based on the official marking 
guidance given to AQA A-level Psychology examiners and included an explanation 
of ‘Assessment Objectives’, ‘Level of Response’ marking and question-specific 
marking guidelines which identified possible answers that may be credited.   
 
The responses to be marked.  The responses used were selected from 
examination scripts previously used for the 2016 AS-level Psychology Awarding 
Meeting15.  Using these scripts enabled marking accuracy to be investigated as they 
had a definitive mark agreed by the principal and senior examiners. Two responses 
were selected, one representing a high-achieving candidate (19/24 marks, A grade 
boundary) and the other a low achieving candidate (9/24 marks, E grade boundary).  
A C grade boundary response (14/24 marks) marked by the principal examiner was 
selected to be used as the practice script.  This response was chosen to ensure that 
possible comparison effects between the practice and actual marking activity would 
arise from a similar size contrast between the quality of the responses (5 marks), 
albeit in opposite directions.   
The responses were selected on the basis that: (i) the total score reflected the 
performance across the four questions, rather than being the result of a range of 
quality and (ii) the responses selected needed to be legible.  An additional factor in 
the selection of the E grade responses was that one of the options included an answer 
to the short answer question that was not directly included in the mark scheme.  This 
would enable direct examination of the scrutinising strategy, something which was 
not possible in Study 1. 
The responses used were photocopied from the original ‘clean’ versions and 
were presented in a stapled booklet format.  Paper versions were used to ensure 
marking mode was not a confounding variable.  (The experienced markers would 
have previously marked on paper and on-screen, whereas the novice markers were 
                                                 
15 An Awarding Meeting is where the principal examiners for all the Psychology papers meet to 
determine the grade boundaries.  As part of this process, anonymised examples of candidates’ work 
are used to inform the discussion.  These anonymised scripts are also used by the exam board for both 
research and training purposes and were therefore accessible to use in this study.   
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likely to have completed self and/or peer-marking activities at school, on paper, but 
would not be familiar with on-screen marking.) 
 
4.4.3.2 Questionnaire  
The participants completed an online questionnaire after the marking 
activity16.    The questionnaire was developed to enable statistical investigation of (i) 
the use of cognitive marking strategies and (ii) other components of the marking 
process to provide further insight into marking of different types of higher level 
questions.  The data collected would also enable a preliminary investigation into the 
relationship between marking strategy and behaviours, and marking accuracy, and 
the impact of marking experience.  Specifically, the questionnaire was comprised of 
the following sections. 
 Demographic information. In addition to basic demographic information, 
participants were asked about their qualifications and the experienced marker group 
were further asked to provide information on their teaching and examining 
experience.   
Assessment Objectives check.  Participants were required to match each of the 
three assessment objectives assessed in the marking activity to the correct 
description. This was included to check their understanding of the assessment 
objectives that underpinned the accurate allocation of marks, particularly in relation 
to the 12 mark question where marks were allocated for two assessment objectives. 
Questions on marking. For each of the four questions, participants were then 
asked a series of questions on how they marked the question.  These included open 
questions asking how the participant reached a marking decision and closed 
questions on issues including the number of times they read the response, whether 
they changed their mind about the mark to award and a measure of their confidence 
in the final mark awarded. 
Cognitive marking strategies.  The participants were provided with a 
description of the five cognitive marking strategies identified by Suto and Greatorex 
(2008a, 2008b) and were asked a number of questions regarding the use of these 
strategies in the marking of the four different question types. 
                                                 
16 The questionnaire was administered using Qualtrics survey software, www.qualtrics.com, Qualtrics, 
Utah, USA. 
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Thinking styles.  Participants completed the Rational-Experiential Inventory 
(REI) (Epstein et al, 1996) which measures differences in thinking styles.  A 
shortened version was used, the REI-10, which is comprised of 10 items that measure 
two independent cognitive processing styles, ‘Need for Cognition’ (analytical-
rational processing) and ‘Faith in Intuition’ (intuitive-experiential processing).    
The online version of the questionnaire was piloted on a small sample of 
post-graduate students (n = 6) and amendments were made to the wording of some 
questions where clarification was required.  A copy of the final version of the 
questionnaire is in Appendix L. 
 
4.4.4 Procedure 
Each participant was tested individually in a single testing session.  The 
majority of participants completed the tasks at the School of Psychology, University 
of Surrey, but five of the experienced markers were tested at their place of work as 
this was more convenient for them.  For these participants, the testing took place in a 
quiet room at the school or college, but all other aspects of the procedure remained 
the same as for the participants who attended the University of Surrey.  
The data collection comprised three stages. The first stage familiarised the 
participants with the marking activity and the think aloud technique, the second stage 
comprised the main marking with think aloud task and the final stage involved the 
completion of the online questionnaire. 
 
Stage 1: Familiarisation with the marking activity and the ‘think aloud’ technique.   
The participants were first given the Marking Guidelines and Mark Scheme 
booklet to read.  An exemplar response was available so that participants were able 
to see how the mark scheme would be applied.  Once the participants were confident 
with the demands of the marking task, the think aloud method was explained to 
them.  Initially this technique was explained informally, but the participants were 
then read the standardised instructions below, which were adapted from those used in 
previous research (Suto & Greatorex, 2008b, p. 218).   
 
In this study, we are interested in what you are thinking to yourself whilst you 
are in the process of marking examination responses. I am now going to ask 
you to ‘think aloud’ whilst you work through a set of answers. By ‘think 
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aloud’, I mean that I want you to say out loud everything that you would 
normally say to yourself silently whilst you are marking.  It may help if you 
imagine that you are in the room by yourself. 
Please speak clearly so that the recording equipment picks up everything you 
say. If you are silent for any period of time, then I shall remind you to keep 
talking by saying ‘Please keep talking.’ Please try to mark as ‘normally’ as 
you can. As you start to mark each new response, please say out loud which 
response, you are marking. This information will be at the top of each 
response. 
Do you understand what I am asking you to do? Do you have any questions? 
Here are your responses to mark.  Please mark them in the order in which 
they are presented to you and remember to use the information in the mark 
scheme to guide you.  If it helps for you to annotate the responses, then please 
feel free to do so.  Remember to start by identifying the response number you 
are marking and to speak clearly throughout. 
Thank you. 
(Adapted from Suto and Greatorex, 2008b) 
 
Once the participant was happy to proceed s/he was presented with the practice 
response and completed the marking activity whilst thinking aloud.  This stage was 
not audio recorded. 
 
Stage 2: Marking with ‘think aloud’ task.   
After the practice activity, the participants were presented with a new 
response to mark whilst thinking aloud. They were told to mark as they did in the 
practice session, but it was explained that this time their commentary would be 
recorded using a digital voice recorder.  Participants were assigned a participant 
number so the recordings were pseudonymised. The standardised instructions used in 
the practice session were repeated and the recorded marking session began.  The 
response to be marked was allocated systematically, with the first participant of each 
group being allocated the E grade set of responses. 
 
Stage 3: Questionnaire.   
After the completion of the marking with think aloud task, the participants 
completed the online questionnaire which asked them about the marking process.  
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4.4.5 Data analysis 
There were two distinct areas of data analysis: qualitative analysis of the 
verbal protocols obtained from the marking with think aloud activity and the 
responses to the open-ended questions in the online questionnaire, and statistical 
analysis of the quantitative data obtained from the online questionnaire.  The two 
areas of analysis were carried out separately initially and the results were then 
integrated.  The themes identified from the qualitative analysis provided the 
framework for the reporting of the quantitative analysis.   
 
4.4.5.1 Qualitative hybrid thematic analysis 
The audio files from the marking with think aloud activity were transcribed 
verbatim.  The participants were assigned a participant number and the audio 
recordings were then deleted.  The transcribed verbal protocols and the responses to 
the open questions in the online questionnaire were imported into NVivo software 
for analysis.   
As with Study 1, the current study continued to investigate the marking 
processes involved in A-level examining and similarly used thematic qualitative 
analysis (Braun and Clarke, 2006) within an essentialist/realist framework, with the 
themes identified seen as reflecting reality.  Again, as in Study 1, a hybrid thematic 
analysis was conducted (Fereday & Muir-Cochrane, 2006; Swain 2018) with the 
cognitive marking strategies identified in Study 1 used as a priori codes for the 
deductive analysis and data-driven codes identified from an inductive analysis.  The 
a priori codes are summarised in Table 4.2 below. 
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Table 4.2 
The a priori codes used in the hybrid thematic analysis of the cognitive marking 
strategies used when marking 
 
Code Explanation 
1. Matching Marker just checks that the answer ‘matches’ the one in the 
mark scheme. 
2. Scanning 
(‘Scanning A’)  
As described by Suto and Greatorex (2008a), where the 
examiner looks for selective, key information.  
3. Skimming 
(‘Scanning B’)  
A light-touch reading or ‘skim’ of the response which 
occurred after an initial reading.  
4. Evaluating 
(i) Concurrent 
Interim judgements made as the response is read through.   
5. Evaluating  
(ii) Overall 
An evaluation of the overall quality of the response. 
6. Scrutinising Evaluating of unexpected responses not included in the mark 
scheme.   
Note: ‘No response’, one of the original five cognitive marking strategies identified 
by Suto and Greatorex (2008a, 2008b) was not included as the marking activity did 
not contain any questions which had not been answered. 
 
The hybrid approach was chosen as it enabled further investigation of the 
cognitive marking strategies identified in Study 1, but also allowed insight into the 
overall marking process to be obtained from the data.  This was important in order to 
understand the use of the marking strategies within the broader context of the overall 
marking process.  The analysis was conducted on the verbal protocols from the 
marking activity and the responses to the ‘How did you mark…?’ open questions in 
the online questionnaire.   
Although a hybrid approach was used, as in Study 1 the thematic analysis 
was carried out in accordance with the six phase process of thematic analysis 
outlined by Braun & Clarke (2006).  Data familiarisation occurred during the 
marking with think-aloud tasks, the transcribing process and with multiple readings 
of the transcripts and responses to the open-ended questions throughout the analytic 
process to ensure ‘immersion’ in the data (Braun & Clarke, 2006). 
Again, as in Study 1, free coding was used, so that a code was applied to a 
segment of text which captured an idea or concept pertaining to the issue of how 
responses are marked.  The coding process was an iterative one, with previously 
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coded data being returned to and re-read when new codes were identified. The data 
from the two groups of markers were coded separately initially to ensure differences 
between the two groups of markers would be easily identified, with the data from the 
group of experienced markers analysed first.  It was clear early on that the codes 
identified were applicable to both groups of markers and therefore the process of 
identifying themes was conducted across the combined data set.  
During the stage of searching for themes, the initial themes identified were 
put into table format in a Word document with supporting quotations from the data.  
These were then then reviewed and refined by re-reading the original transcripts and 
the data coded at each ‘node’ (code) within the NVivo environment.  Themes were 
amended to ensure that they accurately reflected the key issues identified during the 
coding process.  As in Study 1, themes were identified at a semantic level, based on 
the surface meaning of the data and interpreted within the context of the existing 
model of cognitive marking strategies (Suto and Greatorex, 2008a, 2008b), the 
findings from Study 1 and relevant literature.   
The reporting of the findings was guided by the ‘Consolidated criteria for 
reporting qualitative research (COREQ)’ 32-item checklist, (Tong et al., 2007), see 
Appendix M.   
 
4.4.5.2 Quantitative data analysis   
The statistical data from the questionnaire were imported into SPSS software.  
The following steps were taken to analyse the data. 
 
(i) Initial data screening to identify and address anomalies. 
(ii)  Descriptive statistics for participant demographics. 
(iii) Analysis of the Assessment Objectives matching exercise. 
(iv) Checks for violations of assumptions of normality of outcome variables. 
(v)  Investigation of differences between the marking of the A grade and E 
grade exam scripts. 
(vi) Investigations of the use of the cognitive marking strategies: 
(a) By question type (Aim 1); 
(b) In Novice and Experienced markers (Aim 2); 
(c) In relation to marking accuracy (Aim 3). 
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As the statistical testing undertaken in this section was exploratory and the results 
contributed to the development of hypotheses rather than the testing of hypotheses, 
no adjustments were made for multiple comparisons (see for example, Rubin, 2017; 
Althouse, 2016; Pernegger, 1998), but effect sizes are reported.  All results should be 
interpreted within this exploratory context and it is acknowledged that further testing 
would be necessary to confirm the results observed in the analyses which follow.   
 
4.4.5.3 Integration of the results from the Qualitative and Quantitative 
analyses  
Three specific post-hoc hypotheses were developed from the qualitative 
analysis in relation to (i) the number of times the responses were read (Theme 3), (ii) 
the proportion of markers who reported changing their minds regarding the final 
mark awarded (Theme 4) and (iii) the confidence ratings in the final mark awarded 
(Theme 6).  
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4.5 Results 
Details of the data screening, tests for violations of assumptions of normality 
and initial investigations are in Appendix N.  The sample demographics are 
summarised in Table 4.3.   
 
Table 4.3 
Sample demographics for the Experienced and Novice markers  
 Marker group  
 Experienced 
(n  = 13) 
Novice 
(n  = 30) 
 
Gender F  =  9 (69.0%) 
M = 4 (31.0%) 
F = 21 (97.0%) 
M = 1   (3.0%) 
 
Age 
 
x̄  =    46.8 yrs 
sd  =  14.1 
Min = 28 
Max = 67 
x̄  =    19.7 years 
sd =     1.23 
Min = 18 
Max = 24 
 
Qualification (Ps 
could select more 
than one) 
- PhD 
- Masters 
-  Postgraduate 
qualification                     
- Bachelors 
- Other 
 
 
 
 3  (23.1%) 
 6  (46.1%) 
 9  (69.2%) 
10 (76.9%) 
 2  (15.4%) 
 
 
 
-  A-level  24 (80.0%) 
-  AS-level 5 (16.7%)  
-  GCSE     4   (7.5%) 
 
Teaching experience 
(years) 
x̄  =    17.7 
sd =   12.1 
Min =  3 
Max= 43 
n/a  
Examining experience 
(years) 
x̄  =     9.54 
sd =    7.68 
Min =  1 
Max = 24 
n/a  
REI scores1: 
 
-Need for cognition 
 
 
 
 
-Faith in intuition 
 
 
x̄ =     19.69 
sd =     2.96 
Min = 14 
Max = 25 
 
x̄ =      17.92 
sd =      4.80 
Min = 11 
Max = 25 
 
 
x̄ =     17.60 
sd =     3.61 
Min = 10 
Max = 24 
 
x̄ =     18.30 
sd =     3.16 
Min = 12 
Max = 24 
t-test 
 
t = -1.84 (41)  
p = .073 
 
 
 
t = 0.26 (16.69) 
 p = .798 
1As no significant differences were found between the groups for either of the two REI 
measures they were not investigated further. 
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4.5.1 Qualitative hybrid thematic analysis results  
The findings from the hybrid thematic analysis are presented first and then 
discussed with reference to the aims of the study and in conjunction with the results 
of the quantitative analyses. A summary of the themes and sub-themes identified is 
presented in Table 4.4. 
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Table 4.4 
Summary of the themes and sub-themes identified in the hybrid thematic analysis 
Theme Sub-theme Explanation 
1. Differential use of 
the cognitive 
marking strategies 
 There was a strong association between question type and cognitive 
marking strategy used, but no identifiable differences between strategy 
use and marker experience.   
 
The scanning and evaluating strategies were strongly associated with 
Theme 3 and Theme 4 respectively, but differences were identified 
compared to previous research.   
2. Marking as an 
iterative process 
 As with Study 1, marking was an iterative process involving reference 
to the question, the written response and the mark scheme, particularly 
between the response and the mark scheme.   
3. Reading for 
different purposes 
 
Sub-theme 1: Thorough linear reading of the 
response 
 
Sub-theme 2: Light touch reading of the 
response (Scanning A).   
 
Sub-theme 3: Light touch ‘skim’ to confirm 
the marking decision reached (Scanning B) 
 
Different forms of reading were identified that appeared to have 
different functions in the marking process.   
 
Sub-theme 2 appeared either as a stand-alone strategy, when used in 
the marking of short answer questions, or to inform and support the 
decision-making process in the marking of extended written responses.  
 
The cognitive marking strategies of Scanning A and Scanning B are 
associated with this theme.   
4. Marking as an 
ongoing process of 
judgement 
 
Sub-theme 1: Concurrent, informal 
evaluations (E1) 
 
 
Sub-theme 2: Formal evaluation against the 
mark scheme (E2) 
 
Again as with Study 1, marking longer written responses involved an 
ongoing process of judgement, with markers making a number of 
interim judgements before reaching a final decision as to the mark to 
award. 
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Sub-theme 3: Reflections on mark decision 
(E3) 
 
Sub-theme 4: Post-mark reflection (E4) 
The Evaluating strategy is key to this theme, with four evaluating 
processes identified (E1, E2, E3 and E4) which correspond directly to 
the four sub-themes. 
5. Subjective 
influences on 
judgement 
Sub-theme 1: Non-content related aspects of 
the response 
 
Sub-theme 2: Personal views, marking on 
own terms (Novice markers only) 
The formal judgement process identified above may be influenced by 
more subjective judgement regarding aspects of the response that were 
not related to the written content.  Some markers also seemed to apply 
their own criteria, irrespective of the marking scheme guidance, 
although this was only identified in the group of novice markers.  
 
6. Easy/difficult 
responses to mark 
 
 
 
There was a clear divide, with Question 9 (multiple choice) and 
Question 10 (short answer question) identified as ‘easy to mark’ and 
Question 11 (6 mark extended written response) and Question 12 (12 
mark extended written response) identified as ‘difficult to mark’. 
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Theme 1: Differential use of the cognitive marking strategies 
The cognitive marking strategies identified by Suto and Greatorex (2008a, 
2008b) were used by the participants and as expected, there was a clear association 
between the strategies used and question type.  Matching and Scanning A (as a 
standalone strategy) were predominantly used in the marking of Question 9 and 
Question 10 and Scanning A (in conjunction with evaluating), Scanning B, 
Evaluating and Scrutinising were most associated with the marking of Questions 11 
and 12, the two questions requiring extended written responses.  There were no 
identifiable differences between the Novice and Experienced markers in their use of 
the cognitive marking strategies. 
 Matching was used in the marking of Question 9 (multiple choice) and the E 
grade response to Question 10, where just two words were provided (the name of a 
researcher and the animal the researcher studied).  To reach a marking decision the 
markers had to merely compare the response with the mark scheme.  
 
I looked at the mark scheme to see the main two names/points noted down for 
this question, then referred to the paper to see what the student had put down 
and compared it. (Amelia, Novice marker, Questionnaire) 
 
Scanning was used predominantly in the marking of the A grade response to 
Question 10, as the candidate had included the two key pieces of information 
required (researcher and animal studied) within a full sentence.  However, the marks 
were assigned for the two details, irrespective of the context and so scanning was 
used to find this information, as can be seen in the example below. 
 
Question 10, part (i), asks the researcher’s name and the type of animal.  Oh 
they do, they give the researcher and the animal, so that’s 2 marks.  (Lucy, 
Novice marker, Verbal protocol) 
 
This was the scanning strategy similarly identified in Study 1 and as described by 
Suto and Greatorex (2008a, 2008b), a standalone strategy used as a primary decision-
making process and thereby leading directly to a marking decision. The second 
version of the Scanning A strategy identified in Study 1 was also observed, a light 
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touch re-reading to identify specific information to support the marking decision, 
which was always used in conjunction with evaluation.  Scanning B, a final light 
touch skim of the response was also always used alongside the evaluating strategy.  
These two forms of the scanning strategy are discussed further in Theme 3, Reading 
for different purposes. 
 The Evaluating strategy was key to the marking of extended written 
responses and its role in the marking of such questions was identified as a distinct 
theme, Marking as an ongoing process of judgement, discussed below. 
The Scrutinising strategy was commented on in relation to the marking of the 
extended written responses and was associated with more difficult marking. 
 
It is very straightforward to mark the answers that have a clear 
'correct/incorrect' response in the mark scheme… but when students’ answers 
don't conform…it becomes more of a judgement about whether or not the 
response given is relevant and the information is accurate.  (Sammy, 
Experienced marker, Questionnaire) 
 
 Interestingly, the Scrutinising strategy was also used in the marking of Question 10, 
as the E grade response reported that Lorenz used ‘Ducks’, which did not appear in 
the mark scheme. 
 
They've put 'ducks', but let's look in the details [on the mark scheme], they've 
[the mark scheme] put 'ducklings', 'pigeons', yes so  I think 'ducks' will be one 
as well.  (Ella, Novice marker, Verbal protocol, Marking Q12) 
 
This demonstrates that whilst Scrutinising is most often associated with the marking 
of longer written responses, it also may be used in the marking of short answer 
questions. 
The No response strategy was not observed as the marking activity included 
responses to all the questions. 
 
In summary, the original cognitive marking strategies were used in the 
marking of the four questions, but there were identifiable differences in the strategies 
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used in the marking of the extended written responses compared to those described in 
the original research (Suto & Greatorex, 2008a, 2008b), as concluded in Study 1.  
Differential use of the cognitive marking strategies identified was clearly associated 
with question type and not by marker experience, with no differences observed in the 
use of the strategies by the Experienced and Novice markers.  
 
Theme 2: Marking as an iterative process 
For both groups of participants, marking was an iterative process involving 
reference to the question, the mark scheme and the response.  Marking began with 
the marker orienting him/herself to the marking task, reading the question and 
checking the mark scheme with varying degrees of thoroughness before starting to 
read the response.  The participants marked carefully and regularly switched between 
the response and the mark scheme, particularly in the marking of the extended 
written responses (Questions 11 and 12).  
 
I began by reading the scenario… I then read the student’s response…After 
reading the student's response once I then looked at the 'possible content' 
listed in the mark scheme. I then read the student’s response for a second 
time and then read the mark scheme 'possible content' for a second time… I 
then read the mark bands and tried to identify which descriptors applied to 
the answer. (Harry, Experienced marker, Questionnaire) 
 
As in Study 1, the ability to integrate the different components of the mark scheme 
was of key importance, particularly in the marking of the questions requiring 
extended written responses where the participants had to integrate the assessment 
objectives, the level descriptors and the indicative content.  The markers cross-
checked information in the response with that provided in the mark scheme, as is 
illustrated below. 
 
Ok, so let's see what it says about that (reads possible discussion points on 
the mark scheme)…Just reading the mark scheme.  "Strange situation...(reads 
aloud parts of the mark scheme)...focus on mothers."  Let's see, so just 
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looking back (re-reads part of the response). (Louisa, Student, Verbal 
Protocol)  
 
This iterative process was most noticeable in the marking of the extended written 
responses, but also occurred in the marking of Question 9 and Question 10, 
particularly when the markers scrutinised the E grade Q10 response which contained 
an answer which was not in the mark scheme.  This theme provides insight into the 
wider marking context within which the cognitive marking strategies are used. 
 
Theme 3: Reading for different purposes  
Three distinct reading behaviours were identified which served different 
purposes within the marking process.  The quotation below from Nikki, an 
experienced marker, illustrates the reading behaviours used in the marking of 
extended written responses. It also illustrates the care taken, typical of all the 
markers, to ensure that the mark awarded was justified by the mark scheme.  
 
This question required more analysis and therefore had to be read over more 
than once, first time to assess the amount of information and analysis 
included, and the second time, to establish a level. A third reading was 
required to check that the correct level was awarded, and that it matched the 
description in the marks scheme.  (Nikki, Examiner, Questionnaire)  
 
Sub-theme 1: Thorough linear reading of the response.   
The initial reading of the extended written responses was a careful and linear 
reading from the beginning to the end of the answer.  There were interruptions as the 
markers made concurrent evaluations, captured in the verbal protocols from the 
think–aloud process, but it would be anticipated that these concurrent evaluations 
would occur simultaneously when marking silently.  (The role of evaluation is 
discussed further in Theme 4.)  In contrast to the marking of the short answer 
questions marks were not awarded after this initial reading, the main purpose of 
which was to provide an initial impression of the overall quality of the written 
response. 
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I read through the answer first, to get a rough idea of the level of the answer.  
(Bethan, Novice marker, Questionnaire) 
 
 
Sub-theme 2: Light touch reading of the response 
The initial, thorough reading was followed by a lighter touch re-reading of 
the response. 
 
Read it properly, scanned it for the 2nd time.  (Amir, Experienced marker, 
questionnaire) 
 
The purpose of this second reading, which occurred in conjunction with reading the 
mark scheme, was to inform and support the decision making process.  The markers 
re-read the response selectively to identify specific skills or content described in the 
mark scheme.   
 
[Reads from response] “One of the behaviours looked at”, just reading the mark 
scheme now, “willingness to explore” so it’s not got, she’s not mentioned yet 
about ‘insecure-avoidant’ and ‘insecure-resistant’ as such… [Reads from 
response again] “tested for stranger anxiety”, so again this isn’t entirely the 
correct terminology they’ve used [i.e. the mark scheme terminology], 
“separation anxiety” [silence] again it’s not on the mark scheme. (Bethan, 
Novice marker, Verbal protocol) 
 
This re-reading therefore involved a process akin to the Scanning A strategy 
identified in Study 1 and the scanning strategy described by Suto and Greatorex 
(2008a, 2008b), as the markers scanned for specific information in the response that 
would help them to place it within a particular level descriptor.  
 
Sub-theme 3: Light touch ‘skim’ to confirm the marking decision reached  
After a marking decision had been reached, many of the markers carried out a 
final ‘light touch’ skim of the response, which appeared to serve as a confirmatory 
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measure that the mark they had decided to award was indeed the correct one.  This 
behaviour was more evident in the Experienced markers.   
 
One more go, but it's going to be a short one.  I've more or less decided on a 
four I feel for that one, yep, four.  I just don't think there's enough specialist 
terminology etc in there.  (Harry, Experienced marker, Verbal protocol) 
 
This reading behaviour was more akin to the Scanning B strategy identified in Study 
1, as the markers appeared to skim through the whole response rather than to scan 
selectively for specific, identifiable information.  This re-reading provided further 
support for the conclusion that all the markers took great care to ensure the mark they 
awarded was a fair and justifiable one, although the analysis suggested that this skim 
of the response might serve more to justify or confirm a marking decision already 
reached than to challenge it, an idea which will be returned to in the next theme.    
 
Theme 4:  Marking as an ongoing process of judgement 
As in Study 1, a clear theme identified was that marking longer written 
responses involved an ongoing process of judgement, with examiners making a 
number of interim judgements before reaching a final decision as to the mark to 
award. The design of this study and the larger sample size allowed for a more 
comprehensive understanding of the nature of the evaluation that occurred, leading to 
the identification of four evaluation processes. 
 
Sub-theme 1: Concurrent, informal evaluations (E1) 
This first evaluating process occurred in conjunction with the initial reading 
of the response.  These concurrent evaluations typically were not made in relation to 
the mark scheme, although implicit knowledge was evident occasionally, when 
markers made reference to the assessment objectives.  Markers expressed judgement 
on the quality of the response through direct comments, for example ‘good’, as well 
as showing amusement, displeasure or disappointment through tuts, sighs and wry 
comments.  There was a sense that an initial judgement regarding the quality of the 
response had been reached at this stage.   
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Right, [reads response] 'Ainsworth conducted....playing with toys.' So that's 
the first episode.  [Continues reading response] 'Occasionally the child 
would...for comfort'.  That's a bit rubbish.  'After a while...playing by 
themself'. That's wrong.  'Then a stranger......were insecure-avoidant.'  This is 
correct.  'Babies who refused the mother were insecure resistant.' That's a bit 
flaky.  'One evaluation...high in mundane realism.'  They were not in their 
natural environment. ‘They're generalisable to everyone', very basic.  
'Another evaluation...just been independent.'  That's a reference to the 
Germans.  Oh dear god, this is very limited. (Nikki, Experienced marker, 
Verbal protocol) 
 
At the end of this process of reading the response through and making concurrent, 
informal evaluations, the markers appeared to have formed an initial impression as to 
the overall quality of the response.  This was often informal, as above, but sometimes 
a view of the possible level the response might be or even a specific possible mark 
was suggested.  However, this seemed to be a fluid positioning at this stage. 
 
Sub-theme 2: Formal evaluation against the mark scheme (E2) 
Although the markers appeared to have formed an impression as to the 
quality of the response, the marking decision was reached following a careful process 
of formal evaluation against the mark scheme.  Both groups of markers demonstrated 
careful consideration of the mark to award and justified their marking decision using 
the language of the mark scheme, as illustrated below. 
 
Ok so I'm just going to read the bands.  She's definitely straight away not 
band 1, she understands the concept of the internal working model and her 
application is there throughout so I also don't think it's band 2 because her 
application isn't partly effective, it's very effective and very integrated. So, I 
definitely place her in band 3 and I'd actually place her at the top of band 3. 
I’d probably give her 6 marks because she's applied all of her information 
throughout consistently and she has explained the model er, clearly, without 
just giving it off like as straight facts, she's always related it back to her 
scenario. (Nina, Novice marker, Verbal protocol) 
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This was a distinct stage of evaluation, a formal process which appeared to have the 
potential to over-rule the initial impression which resulted from the more informal 
evaluation process.   
 
Sub-theme 3: Reflections on mark decision (E3) 
Although the process of formal evaluation against the mark scheme resulted 
in a marking decision, the final mark was often only reached after what appeared to 
be a brief process of reflection of the mark, associated with a selective re-reading of 
the response and a confirmatory cross-check with the mark scheme.   
 
[Overall evaluation:] Yeah I'd give it 4. So it's level 2, just.  4 out of 6. 
[Followed by further reflective evaluation]  I think, hang on, let's just check back 
through that.  [Re-reads first half of answer] Yeah that's all wrong.  The findings are 
fine. [Brief silence] Yep, that's it. Done.  (Nikki, Experienced marker, Verbal 
protocol) 
 
This process was more evident in the group of experienced markers, but not 
exclusively so. 
 
Sub-theme 4: Post-mark reflection (E4) 
The final evaluation process identified was not observed in the marking 
activity, but arose in the interviews with the experienced markers.  This stage occurs 
sometime after the response has been marked, possibly on a different day, when the 
examiner may return to a script in light of more recent marking or feedback from a 
Team Leader and check the mark awarded.   
 
In summary, this theme essentially encapsulates the Evaluating strategy and 
provides further insight into the processes of evaluation used in the marking of 
extended written responses.  Four evaluating processes were identified which may 
occur in the marking of extended written responses before a final marking decision is 
reached, the first two of which were common to both the Novice and Experienced 
markers. The reflective evaluation (E3) was more evident in the group of 
Experienced markers, as was the final skim reading it was accompanied by, noted in 
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the discussion of Theme 3.  Although evaluating was the core strategy used in the 
marking of questions requiring longer written responses, it should be noted that it 
may also occur in the marking of shorter answer questions. 
 
Theme 5:  Subjective influences on judgement  
In addition to the formal judgement process described in Theme 3, two more 
subtle influences on the impression formed by the markers were identified. 
 
 Sub-theme 1: Non-content related aspects of the response 
As in Study 1, non-content related features were referred to, both before and 
during the marking process.  These included comments on features that were not 
creditworthy, but which might nonetheless influence the marker’s judgement, for 
example, a plan being made, the question being highlighted and the length of the 
response. 
 
This person has obviously put a reasonable amount of material down so we 
have a chance here of top band I would say, which maybe I shouldn't think 
that way, [laughs], but the info's there and he's done a little plan here, so I've 
got an idea. (William, Experienced marker, Verbal protocol) 
 
These possible extraneous influences featured in the concurrent evaluations and 
whilst they may have contributed to the initial impression of the response, it 
appeared that the formal process of evaluation against the mark scheme reported 
above generally acted as an effective check against these factors, certainly for the 
experienced markers.  There were some exceptions in the novice markers, as 
described below. 
 
Sub-theme 2: Personal views, marking on own terms (Novice markers only) 
A second source of subjective influences on judgement was only evident in 
the novice group’s marking practices and involved the marker awarding marks based 
on his/her own views rather than applying the mark scheme.  In the example below, 
Millie deducted marks despite the answers being creditworthy, because she 
personally felt the information should be incorporated within a full sentence. 
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They've just put the two key words, they've gotten the researcher Lorenz, 
they've said 'ducks' when it should be either geese or goslings, but they 
haven't used a sentence to kind of like, make their answer flow appropriately, 
so I'm keen to not give them any marks for that question, because it’s just, it 
hasn't really answered the question, it's just put down key words.  (Millie, 
Novice marker, Verbal protocol) 
 
Given this application of personal marking criteria was only evident in the novice 
marker’s group, it probably reflected the lack of formal marking training, which 
would emphasise the importance of putting personal opinions of what constitutes a 
good answer to one side and of ‘getting into the mind set’ of the Principal Examiner.  
As with Theme 2, this theme provides additional understanding of the wider marking 
context within which the cognitive marking strategies are used. 
 
Theme 6: Easy/difficult responses to mark 
The participants were not asked directly to comment on characteristics of 
responses that made them easy/difficult to mark, but the relative difficulty of 
marking the questions used in the marking activity was referred to frequently by both 
groups of markers. There was a clear consensus that Questions 9 and 10 were easy to 
mark and Questions 11 and 12 were difficult to mark.  This division reflected the 
amount of cognitive effort the marking involved, which in turn was often linked to 
the relative complexity of the mark scheme.   
 
[On marking Question 10] Compared to the others I didn't really have to 
think about it as there was a clear right and wrong response. (Dagmar, 
Novice marker, Questionnaire)  
 
 [On marking Question 12] This response needed more consideration because 
of the two Assessment Objectives, which didn't only need to be assessed 
separately, but in considered in relation to each other.  (Rebecca, 
Experienced marker, Questionnaire)  
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Combined with the findings of Theme 1, the differential use of the cognitive marking 
strategies, this theme illustrates that the strategies of matching and scanning are 
associated with ‘simpler’ marking, whereas the evaluating and scrutinising strategies 
are associated with more ‘complex’ marking.  This association was evident in both 
groups of markers. 
 
4.5.2 Integration of the results of the thematic analysis with the 
quantitative analysis 
 
Aim 1: To identify the cognitive marking strategies used when marking short 
answer questions and extended responses 
The results of the thematic analysis identified that there was a clear 
association between question type and strategy usage, with matching and scanning 
predominantly used in the marking of the multiple choice and short answer questions 
and evaluating and scrutinising predominantly used in the marking of the two 
questions requiring an extended written response.  This finding was supported by the 
results of the quantitative data analysis.  The participants were asked to identify the 
cognitive marking strategy they predominantly used in the marking of each of the 
four questions in the marking activity. As can be seen in Figure 4.1, matching and 
scanning were reported as being the strategies predominantly used in the marking of 
Question 9 (multiple choice) and Question 10 (short answer questions), with 
evaluating and scrutinising used for Questions 11 and 12 (extended written 
responses)17.  Interestingly the scrutinising strategy was identified as being used in 
the marking of Question 10 (n = 1), which probably reflected the E grade script 
response containing an answer that did not appear on the mark scheme.   
  
                                                 
17 The ‘No response’ strategy was not applicable as the marking activity contained no blank responses.  
The participants had the option to select ‘None of the above’, but this was not selected in any of the 
questions. 
140 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1. The cognitive marking strategy predominantly used in the marking of different 
question types18, self-reported by the participants. 
 
The association between the predominant cognitive marking strategy used 
and the four question types was investigated using Cochran’s Q tests, followed by 
post-hoc McNemar tests.  The findings are summarised in Table 4.6.  The results 
show that the associations between cognitive marking strategy and question type 
illustrated in Figure 4.1 were highly significant and with large effect sizes.   Key 
findings are summarised below. 
                                                 
18 Question 9 (multiple choice question, 2 marks); Question 10 (2 x short answer questions, 4 marks); 
Question 11 (short written response, 6 marks); Question 12 (extended written response, 12 marks). 
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Table 4.6 
Summary of the results of Cochran Q tests to investigate the association between cognitive marking strategy usage and question type19 and 
post-hoc McNemar tests 
 
 Cochran Q tests Post hoc McNemar tests 
 
 
   Q9 v Q10 Q10 v Q11 Q11 v Q12 
Cognitive 
marking strategy 
χ2 
df = 3 
N = 43 
p χ2 
df = 1 
N = 43 
p 
 
OR20 χ2 
df = 1 
N = 43 
p 
 
OR χ2 
df = 1 
N = 43 
p OR 
(i)  Matching 101.38 p < .001 15.06 p < .001  57.6 (Q9) 23.04 p < .001 66.5 (Q10) 0.00 p > .99 3.18 (Q11) 
(ii)  Scanning  26.54 p < .001 14.06 p < .001 53.9 (Q10) 1.01 p = .307 1.97 (Q10) 5.82 p = .012 13.0 (Q11) 
(iii) Evaluating21 64.13 p < .001 - - - 22.04 p < .001 114.2(Q11) 0.38 p = .541 1.48 (Q12) 
(iv) Scrutinising 25.34 p < .001 0.00 p > .99 3.18 (Q10) 4.00 p = .039 9.96 (Q11) 1.79 p = .180 2.11 (Q12) 
Note. Haldane-Anscombe adjustment (Anscombe, 1956) made for odds ratio calculations when cells equal 0 (+0.5 to all cells). 
 
  
                                                 
19 Q9 (multiple choice question, 2 marks); Q10 (2 x short answer questions, 4 marks); Q11 (short written response, 6 marks); Q12 (extended written response, 12 marks). 
20 The odds ratio (OR) was calculated as the measure of effect size, with OR = 1.68 (small), 3.47 (medium) and 6.71 (large), based on Chen, Cohen & Chen (2010).  The 
question number shown in brackets after the OR value indicates the direction of the effect size, so 57.6 (Q9) indicates that Matching was 57.6 times more likely to be used 
in the marking of Q9 compared to Q10.  
21 No participants reported using the Evaluating strategy in the marking of either Question 9 or Question 10. 
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Matching: There was a significant difference in the proportion of participants 
who reported predominantly using the matching strategy when marking Q9 
compared to when marking Q10 (p < .001), with the odds ratio (OR) indicating that 
matching was 57.6 times more likely to be used when marking Question 9 than 
Question 10. A similar result was obtained when comparing Question 10 with 
Question 11 (p < .001, OR = 66.5). 
 Scanning:  Scanning was 53.9 times more likely to be used in the marking of 
Question 10 than Question 9 (p < .001) although interestingly not between Question 
10 and Question 11, the change from a short answer question to the short extended 
written response.  However, there was a significant difference between Question 11 
and Question 12 (p = .012), with scanning reported as being 13.0 times more likely 
to be used in the marking of Question 11, the 6 mark question than in Question 12, 
the 12 mark question, requiring a longer written response.   
Evaluating: There was a significant change in the reported use of the 
Evaluating strategy between Question 10 and Question 11 (p < .001), with evaluating 
reported as being 114.2 times more likely to be used in the marking of Question 11.  
This is the difference between the short answer question to one requiring an extended 
written response and also represents a change from a simple, points-based mark 
scheme to a more complex levels-based mark scheme.  Of note is that no participants 
reported using the evaluating strategy in the marking of either Question 9 or 
Question 10. 
Scrutinising: As above, there was a significant change in the proportion of 
participants who reported predominantly using the Scrutinising strategy between 
Question 10 and Question 11 (p = .039), but the effect size was comparatively small 
(OR = 9.96).  There was no significant change in the use of scrutinising between 
questions 11 and 12. 
 
In summary, the results from the quantitative analysis supported those of the 
qualitative analysis, that there was an association between question type and the 
cognitive marking strategy used; Matching and Scanning were the predominant 
strategies used in the marking of the simpler questions, whereas Evaluating and 
Scrutinising were the predominant strategies used in the marking of the questions 
requiring an extended written response. 
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Aim 2: To examine the use of the identified strategies in both experienced and 
novice markers 
The qualitative analysis identified very few differences in general between 
the marking practices of the novice and experienced markers and none with specific 
regard to the use of cognitive marking strategies.  These findings were supported by 
the quantitative analysis. Figure 4.2 shows the responses of the novice and 
experienced markers to the question of which cognitive marking strategy was 
predominantly used in the marking of each of the four questions and indicate that the 
two groups had similar patterns of cognitive marking strategy usage.  
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Figure 4.2.  The cognitive marking strategy predominantly used in the marking of different question types22, by group, self-reported by the participants. 
 
                                                 
22 Question 9 (multiple choice question, 2 marks); Question 10 (2 x short answer questions, 4 marks); Question 11 (short written response, 6 marks); Question 12 
(extended written response, 12 marks). 
145 
 
The bar charts show that Matching was the main strategy used in the marking of 
Question 9 (reported by all markers) and Question 10, whereas Evaluating was the 
main strategy reported as being used in the marking of Question 11 and Question 12.  
Chi-square tests were conducted to investigate further the association between 
marker experience and the predominant marking strategy used in the marking of 
questions 10, 11 and 12.  No significant associations and very small effect sizes were 
found for all three tests, as summarised in Table 4.7. 
 
Table 4.7 
Summary of the results of chi squared tests to investigate the association between 
marker experience and the predominant cognitive marking strategy used in the 
marking of questions 10, 11 and 12.  
 
 Chi-square test 
Cognitive marking strategy comparison 
made (novice v experienced markers) 
χ2 (1, N = 43) p phi 
Use of matching in Q10 
 
0.001 p > .99 .017 
Use of evaluating in Q11 
 
0.255 p = .613 .128 
Use of evaluating in Q12 
 
0.001 p > .99 .049 
Note: Q10 (2 x short answer questions, 4 marks); Q11 (short written response, 6 marks); Q12 
(extended written response, 12 marks). 
 
In summary, the findings supported those of the qualitative analysis, that the 
use of cognitive marking strategies was associated with the type of question and not 
the experience of the marker, with no differences found in the predominant strategy 
used in the marking of the different questions.  
 
Aim 3: To explore the relationship between cognitive marking strategy usage and 
the accuracy of marking 
The results of the quantitative data analysis were used to address the final aim 
of the study.  A key issue here was that given the significant association between 
question type and the cognitive marking strategy used, it was difficult to investigate 
at an individual question level whether there was an effect of marking accuracy 
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between the cognitive marking strategy used and marking accuracy.  In order to 
investigate this relationship, two approaches were taken:   
 
(1) Given the close association previously demonstrated between question 
type and the predominant cognitive marking strategy used, the marking 
accuracy of the different questions was investigated, with Questions 9 and 
10 representing the use of the simpler strategies of matching and scanning 
and Questions 11 and 12 representing the use of the complex strategies of 
evaluating and scrutinising.   
 
(2) Where there were observable differences in strategy usage, Mann-
Whitney U tests were conducted to investigate differences in marking 
accuracy between the different strategies used. This was possible for (i) 
Q10: Matching v Scanning, (ii) Q11: Matching/Scanning v 
Evaluating/Scrutinising and (iii) Q12: Evaluating v Scrutinising. 
 
The results are reported below. 
 
(1) Marking accuracy across the questions  
Marking accuracy was investigated by comparing the mean absolute 
difference scores, adjusted for question tariff23 for each question, in both the Novice 
and Experienced marker groups.  The descriptive statistics are summarised in Table 
4.8 below.   
 
 
 
 
 
 
 
                                                 
23 The absolute difference scores were calculated by subtracting the mark awarded by the participant 
from the definitive score which had been awarded by the Principal Examiner.  They were then 
expressed as a proportion of the maximum question mark, to avoid question tariff being a 
confounding factor. 
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Table 4.8 
 Descriptive statistics for the absolute difference scores calculated for each question, 
and the total score across the four questions24, by marker group (expressed as a 
proportion of the maximum question mark) 
 
  Novice markers 
(n = 30) 
Experienced markers 
(n = 13) 
Question 
(Tariff) 
Toler
ance  
M  SD Mdn IQR  M  
 
SD Mdn IQR 
Q 9   (2) 0 0.033 0.183 0.00 0.00  0.077 0.277 0.00 0.00 
Q10  (4)  1 0.042 0.148 0.00 0.00  0.039 0.094 0.00 0.00 
Q11  (6) 1 0.133 0.111 0.17 0.17  0.180 0.107 0.17 0.08 
Q12 (12) 2 0.156 0.107 0.13 0.17  0.103 0.097 0.08 0.08 
Overall  4  0.096 0.077 0.06 0.13  0.045 0.052 0.04 0.10 
 
Overall, the accuracy of marking was good, with the mean absolute differences for 
all four questions and the total score awarded falling within the tolerance25 range. 
The lower the mean value, the closer the marks awarded are to the definitive mark 
determined by the Principal Examiner.  Comparing the mean absolute difference 
(MAD) scores with the tolerance range it can be seen that overall the quality of 
marking was good, with the MAD scores within the associated tolerance range. 
In both groups of markers, the MAD scores increased across the question 
types.  Separate Friedman tests were carried out for the Novice and Experienced 
markers to investigate these changes.   The results are summarised in Table 4.9. For 
both groups of markers there was a significant change across the four question types, 
with post-hoc tests identifying a significant difference between Question 10, where 
matching/scanning were predominantly used and Question 11, where 
evaluating/scrutinising were predominantly used.  These findings show that the 
marking of the questions requiring the simpler cognitive marking strategies was more 
accurate in both groups of markers than the marking of questions requiring the more 
complex cognitive marking strategies.   
                                                 
24 Q9 (multiple choice question, 2 marks); Q10 (2 x short answer questions, 4 marks); Q11 (short 
written response, 6 marks); Q12 (extended written response, 12 marks). 
25 The ‘Tolerance’ value represents the margin of error examiners have before a mark is deemed to be 
beyond an acceptable range, which is determined by the maximum mark of the question.   
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Table 4.9 
Results of the Friedman tests and post hoc Wilcoxon signed-rank tests comparing the mean absolute difference scores across the four question 
types26, by marker group 
 
 Friedman tests Post hoc Wilcoxon signed-rank tests  
   Q9 v Q10 Q10 v Q11 Q11 v Q12 
Marker group χ2 
 
p z p 
 
r z p 
 
r z p r 
Novice markers 
(df = 3, n = 30) 
41.75 p < .001 -0.37 p = .713 .07 -3.17 p =. 002 .58 -0.58 p = .560 .11 
Experienced markers 
(df = 3, n = 13) 
19.11 p < .001 -0.45 p = .655 .12 -2.89 p = .004 .80 -1.88 p =. 061 .52 
Significant results in bold, reported at p < .05 
  
                                                 
26 Q9 (multiple choice question, 2 marks); Q10 (2 x short answer questions, 4 marks); Q11 (short written response, 6 marks); Q12 (extended written response, 12 marks). 
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Further tests were carried out to compare the marking accuracy of the two groups of 
markers.  The results of Mann-Whitney U tests are summarised in Table 4.9 below. 
 
Table 4.10 
Summary of the results of Mann Whitney U-tests comparing absolute difference 
scores of the Novice markers and Experienced markers27  
 Marker group Mann-Whitney U test 
 Novice 
(n = 30) 
Mdn 
 
Experienced 
(n = 13) 
Mdn 
 
U 
(df = 3) 
z p r 
Question 928 0.0 
 
0.0 186.5 -0.62 .824 .09 
Question 10 0.0 
 
0.0 185.5 -0.45 .8.4 .07 
Question 11 1.0 
 
1.0 152.0 -1.27 .265 .19 
Question 12 1.5 
 
1.0 136.5 -.0.20 .123 .03 
Overall score  1.5 1.0 112.5 -2.25 .028* .34 
*Alpha reported as p < .05 
 
These results are interesting as they indicate that there appears to be no 
benefit of marking experience on the individual questions, but the Experienced group 
was significantly more accurate when the total mark awarded across the four 
questions was used, although this was without correction for multiple comparisons 
and the effect size was moderate.) However, it is important to note that the total mark 
across the four questions was worth a maximum of 24 marks and although not 
directly comparable, the tolerance range for 24 mark questions is +/- 4 marks.  
Therefore although the Experienced markers were more accurate than the Novice 
markers on this measure, the mean absolute difference scores for both groups (see 
Table 4.8) indicate accuracy were within the acceptable tolerance range.   
 
 
                                                 
27 Not corrected for tariff as comparisons made within question type. 
28 Q9 (multiple choice question, 2 marks); Q10 (2 x short answer questions, 4 marks); Q11 (short 
written response, 6 marks); Q12 (extended written response, 12 marks). 
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(2) Marking accuracy and cognitive marking strategy used on specific questions 
Table 4.11 demonstrates how closely associated the different cognitive 
marking strategies were to the questions29.   
 
Table 4.11 
Frequencies for the cognitive marking strategy predominantly used in the marking of 
each of the 4 question types, all participants. 
 Cognitive marking strategy 
Question  Matching 
Freq (%) 
Scanning 
Freq (%) 
Evaluating 
Freq (%) 
Scrutinising 
Freq (%) 
  Question 9 43 (100) 0 (0) 0 (0) 0 (0) 
Question 10 26  (60) 16 (37) 0 (0) 1 (2) 
Question 11 1  (2) 10 (23) 24 (56) 8 (19) 
Question 12 0 (0) 1 (2) 28 (65) 14 (33) 
 
Three questions had observable differences in the reported use of the predominant 
cognitive marking strategy used (shown in bold in Table 4.10).  Mann-Whitney U 
tests were conducted to compare the MAD scores between participants reporting 
using different marking strategies. The results are summarised in Table 4.12. 
 
Table 4.12 
Mann-Whitney U tests to compare the marking accuracy when using different 
cognitive marking strategies. 
 Cognitive marking 
strategy 
Mann-Whitney U test 
  
Mdn 
 
Mdn 
U 
(df = 3) 
z p r 
Question 10 Matching 
0 
 
Scanning 
0 
 
209.0 
 
.046 
 
.963 
 
.01 
Question 11 Matching/ 
Scanning 
1 
 
Evaluating/
Scrutinising 
1 
 
 
169.0 
 
 
-.218 
 
 
.859 
 
 
.03 
Question 12 Evaluating 
1 
Scrutinising 
1 
 
183.0 
 
-.364 
 
.742 
 
.06 
                                                 
29 Question 9 (multiple choice question, 2 marks); Question 10 (2 x short answer questions, 4 marks); 
Question 11 (short written response, 6 marks); Question 12 (extended written response, 12 marks). 
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Although this analysis was limited to where there were opportunities for comparison 
between the cognitive marking strategies, the results indicated that marking accuracy 
was not associated with the use of a particular cognitive marking strategy.   
In summary, marking accuracy was high across the sample with the only 
significant difference in accuracy between the Experienced and Novice markers on 
the total score, although both groups had a mean absolute difference score that was 
within tolerance.  Marking accuracy varied across the four questions, reflecting that 
the questions requiring the use of the Evaluating strategy had the lowest accuracy.  
Where it was possible to compare the use of different strategies on the same 
question, no differences in accuracy were identified, indicating that marking 
accuracy is associated with question type rather than the cognitive marking strategy 
used. 
 
4.5.3 Additional post-hoc analysis 
The results of the qualitative analysis identified additional marking-related 
behaviours, linked to the themes, that it was possible to investigate using the 
questionnaire data.  The behaviours identified were (a) the Frequency of reading a 
written response (linked to Theme 3: Reading for different purposes), (b) Whether 
the marker changed his/her mind (linked to Theme 4: Marking as an ongoing 
process of judgement) and (c) confidence in the mark awarded (Theme 6: 
Easy/Difficult responses to mark).  The behaviours were investigated separately for 
the Novice and Experienced markers to enable further insight into the effect of 
marking experience.  
 
 (a)  Frequency of reading a response  
One implication arising from Theme 3: Reading for different purposes, was 
that the extended written responses were read more than once.  A post-hoc prediction 
was made that there would be a significant difference in the number of times the 
responses to the four types of question were read.   
The mean number of times the markers reported reading the responses to 
each of the four questions is illustrated in Figure 4.3. 
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Figure 4.3. Mean number of times the responses were read, by marker group30.   
 
Both groups of markers showed a similar pattern of results, with the longer written 
responses being read more frequently.  Separate Friedman tests were conducted to 
investigate the changes across the questions in each marker group.  For the novice 
markers, results of the Friedman Test indicated that there was a statistically 
significant difference in the number of times the different question types were read 
during the marking process,  χ2 (3, n = 30) = 39.11, p < .001.  Similarly significant 
results were obtained for the experienced markers, χ2 (3, n = 13) = 24.38, p < .001.   
The results indicate that as predicted, in both groups of markers the more difficult to 
mark responses were read more frequently than the easier to mark responses, 
                                                 
30 Question 9 (multiple choice question, 2 marks); Question 10 (2 x short answer questions, 4 marks); 
Question 11 (short written response, 6 marks); Question 12 (extended written response, 12 marks). 
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providing support for the conclusions identified in Theme 3: Reading for different 
purposes. 
 
(b) Whether the participants changed their mind about the mark to award 
An implication arising from Theme 4: Marking as an ongoing process of 
judgement was that when marking extended written responses, participants might 
change their minds about the mark to award as they proceeded through the different 
evaluating stages. A prediction was made that participants would be more likely to 
change their minds when marking the extended written responses. The results are 
illustrated in Figure 4.4. 
 
 
 
Figure 4.4. Percentage of novice and experienced markers who reported changing 
their mind about the final mark to award, by question type31.  
 
 
As with the frequency of reading, both groups of markers showed a similar pattern of 
results, with a higher proportion of markers reporting changing their minds about the 
                                                 
31 Q9 (multiple choice question, 2 marks); Q10 (2 x short answer questions, 4 marks); Q11 (short 
written response, 6 marks); Q12 (extended written response, 12 marks). 
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mark they awarded the extended written responses.  Separate Cochran’s Q tests were 
conducted to investigate the changes across the questions in each marker group.  
For the novice markers, there was an overall increase in whether they 
changed their minds across the four question types.  A Cochran’s Q test was 
statistically significant, χ2 (3, n = 30) = 30.43, p < .001, indicating that there were 
significant changes in the proportions of novice markers who changed their mind 
regarding the final mark to award across the different question types.  The trend was 
similar for the experienced markers, although interestingly there was a slight 
decrease between Question 11 and Question 12.  As with the novice markers, a 
Cochran’s Q test found a statistically significant association, χ2 (3, n = 13) = 9.176, p 
= .027, indicating significant changes in the proportions of experienced markers who 
changed their mind regarding the final mark to award across the different question 
types. 
The results provide support for Theme 4: Marking as an ongoing process of 
judgement, as where a marker reports changing his/her mind this suggests s/he is 
evaluating and re-evaluating the marking decision.  
 
(c)  Confidence in the final mark awarded 
Theme 6: Easy/Difficult responses to mark identified a clear division between the 
questions in terms of whether they were perceived as being easy or difficult to mark, 
with Questions 9 and 10 being easy and Question 11 and 12 being difficult.  As the 
questionnaire data included a confidence rating in the final mark awarded for each 
question, a prediction was made that the markers would be less confident in their 
marking of the questions requiring extended written responses.  As can be seen in 
Figure 4.5, for both groups of markers, confidence decreased across the four 
questions.  
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Figure 4.5. Mean confidence rating in the final mark awarded to each response, by 
marker group32.   
 
The results of Friedman tests indicated that there was a statistically 
significant difference in the confidence ratings regarding the final mark awarded 
across the four question types, in both the novice markers,  χ2 (3, n = 30) = 69.74, p < 
.001 and the experienced markers, χ2 (3, n = 13) = 26.10,  p < .001, with lower 
confidence reported in the marking of the questions requiring extended written 
responses, supporting the conclusions of Theme 6: Easy/Difficult responses to mark, 
that these were the more difficult questions to mark.   
In conclusion, this section of results identified differences in both the novice 
and experienced markers across question types with regards to (i) the number of 
times the participants read the response, (ii) whether examiners changed their minds 
about their marking decisions and (iii) their confidence in the final mark awarded.  
The results provided support for the conclusions drawn in the associated themes.  
 
                                                 
32 Q9 (multiple choice question, 2 marks); Q10 (2 x short answer questions, 4 marks); Q11 (short 
written response, 6 marks); Q12 (extended written response, 12 marks). 
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4.6 Discussion 
An important feature of this study is that in the marking activity, the 
participants marked questions that they had only previously marked once, in the 
practice session. This was to enable an investigation of the effect of previous 
examining experience on the use of cognitive marking strategies and on marking 
accuracy, and to provide insight into the marking process at the very start of an 
examining period.  Therefore the findings and conclusions drawn here reflect 
marking at a different stage to most of the research in this field, where typically 
examiners have completed a familiarisation stage or simulated coordination meeting 
(Crisp, 2008a, 2010b; Suto & Greatorex, 2008b, 2008a; Suto & Nadas, 2008; Suto et 
al., 2011). Although there are limitations to the approach taken in this study, 
discussed below, it enabled an understanding of the cognitive marking strategies 
used at the start of the examining period in experienced and novice markers.  Further, 
the findings provided a basis for investigating changes across the examining period, 
explored in the remaining three studies. 
The discussion of the results is structured around the three aims of the 
research. 
 
(i)  The cognitive marking strategies used when marking short answer questions 
and extended responses 
The findings from the quantitative analysis and the hybrid thematic analysis 
support those of Study 1, that there are identifiable differences in the cognitive 
marking strategies used in the marking of A-level extended written responses 
compared to those described in the original research with GCSE examiners (Suto & 
Greatorex, 2008a, 2008b).  In line with previous research there was a clear 
association between question type and strategy usage, with matching and scanning 
predominantly used in the marking of the multiple choice and short answer question.  
The evaluating strategy was key to the marking of extended written responses and 
three distinct evaluating processes were identified.  These were strongly associated 
with different reading behaviours and suggested that marking was a careful, iterative 
process involving the integration of information not just from within the response, 
but from the mark scheme and the question itself.  The post-hoc analysis supported 
the findings of the qualitative analysis that the extended written responses were read 
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more than once and were read significantly more frequently than short answer 
questions. 
The three types of reading behaviour identified served different purposes and 
were closely aligned to different evaluation processes.  The initial reading of the 
response occurred in combination with concurrent evaluations and resulted in the 
formation of an overall impression.  This stage was consistent with Phase 1 of 
Crisp’s (2010b) model, ‘reading and understanding’, in which as stated by reading 
comprehension theories, “an examiner will build a mental model of the student’s 
response” (p. 7). However, these concurrent and mainly informal evaluations 
appeared to not involve conscious deliberation, as similarly described by Crisp 
(2010b).  The comments made often suggested a personal engagement with the 
writer of the response, indicative of Vaughan’s (1991) concept of the ‘laughing 
rater’, although a number of different adjectives might be used, for example the 
‘exasperated rater’ and the ‘rather disappointed rater’.  The concurrent evaluations 
were identified almost exclusively in the marking of extended written responses, 
supporting Crisp’s (2008a) conclusion that “examiners are more likely to engage 
with the script in a social way when they read essays than when they read shorter 
answers” (p. 256). 
The result of this initial reading with concurrent evaluations was the 
development of an overall impression of the quality of the response, which was then 
formally evaluated against the mark scheme. This process was suggestive of the 
initial judgements having formed a ‘working hypothesis’, which was then tested 
against the mark scheme.  This hypothesis-testing process was supported by a lighter 
touch re-reading, a process essentially involving the original scanning strategy 
described by Suto and Greatorex (2008a, 2008b) and identified as ‘Scanning A’ in 
the previous chapter.  Used in this way, the Scanning A strategy therefore contributed 
to the evaluation process crucial to the marking of extended written responses, 
selectively identifying information to inform the marking decision. For most 
markers, this appeared to be an ‘objective’ process and that despite having formed an 
initial overall judgement, this mental representation was still fluid and so subject to 
change. This suggestion was supported by the post hoc statistical analysis which 
found that the markers were significantly more likely to change their minds when 
marking extended written responses, suggesting that the re-reading with evaluation 
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processes contributed to the final marking decision.  However, the magnitude of this 
change is not known, whether it refers to a change between levels or a fine-tuning of 
marks within a level. 
Although a marking decision was reached at the end of this process, the 
markers often only confirmed that it was indeed a final decision following one more 
re-reading of the response, a light-touch skim identified as a second scanning 
strategy, Scanning B.  This third ‘reading’ of the response supported the overall 
conclusion that marking was a careful and considered process, although the final 
skim did not appear to lead to a change in the marking decision, raising the question 
as to the efficacy of the re-reading in informing the overall evaluation and resulting 
marking decision.  
Regarding the basis for the evaluations, Crisp (2010b) suggested the 
concurrent evaluations may occur through a comparison of the written response with 
prototypical responses, a process similar to that of construct-referencing suggested 
by Wiliam (1998).  There was less evidence here than in the previous study to 
suggest that this was the basis of the concurrent evaluations, which tended to be 
informal judgements rather than mark-scheme informed.  The concurrent evaluations 
observed were generally more subjective and personal and did not suggest that either 
construct-referencing or a process of recognition (Klein, 1997) was occurring.  
As concluded in Study 1, the findings suggest marking behaviour as being 
indicative of the careful, effortful and rule-following processes of System 2 in the 
dual-processing model of processing (Kahneman & Frederick, 2002b; Stanovich & 
West, 2002), with no evidence of quick, intuitive decision-making based on either a 
gut-feeling or recognition (Klein, 1997).   
Although this might at first seem surprising, within the context of the findings 
from the previous study and the literature (Crisp, 2008a, 2010b; Suto & Greatorex, 
2008b, 2008a) where examiners discussed the use of gut-feeling and recognition, and  
expressed concern about the inappropriate use of these processes alongside scanning, 
it is less so when comparisons are made between the marking context of the studies.  
As outlined previously, the marking activity in this study took place following a 
single practice marking session.  The participants marked novel material without a 
familiarisation process and therefore had not had time to develop prototypes, which 
might be expected to develop over time, based on knowledge gained from their 
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accumulating marking experience.  This is representative of marking at the very start 
of the examining period, as examiners start to become familiar with the marking 
scheme and range of responses and where it would be expected that markers would 
rely very heavily on the mark scheme and also refer to practice scripts which have 
definitive marks from the principal examiner. It also explains why again, in contrast 
to Study 1, there was a lack of reference to evaluating in relation to an internalised 
marking schema, the development of which was associated with increased familiarity 
with the mark scheme over the course of the examining period. In contrast, the 
participants in the research of Crisp (2008a, 2010b) and Suto and Greatorex (2008a, 
2008b) had undergone a standardisation process and marked a number of scripts 
prior to the data collection phase of the research, and therefore may have developed 
mental representations of prototypical responses for the different levels.  
 
(ii) The use of the identified strategies in both experienced and novice markers 
The qualitative analysis identified few differences between the marking 
practices of the novice and experienced markers, results that were corroborated by 
the quantitative analysis. This indicates that certainly at the start of the marking 
period, when markers have yet to become accustomed to the marking task, previous 
marking experience has little impact on the way people mark. In line with previous 
research (Suto & Greatorex, 2008a) the use of the cognitive marking strategies was 
associated with question type rather than marker experience and the only difference 
identified was that the novice markers engaged in less post-mark reflection and the 
accompanying selective skimming of the response. Beyond the specific use of the 
cognitive marking strategies, as identified in Theme 6, sub-theme (ii), the novice 
markers were more likely to let personal views influence a marking decision, for 
example, not awarding marks for the correct information, because it had not been 
written as a full sentence.  This is something which would be directly addressed in 
examiner training, although may not be eradicated completely as suggested in the 
deliberation of one of Crisp’s (2008a) examiners: ‘I don’t know, I don’t know about 
that I think he should not get it simply ’cause his blooming English is so bad’ (p. 
261).  
One difference observed in the qualitative analysis was that the novice 
markers were less likely to credit responses that were not included in the Indicative 
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Content. Whilst this may link to the concerns raised by the examiners in Study 1 that 
new examiners may not seek advice when they should, this was not an option here. It 
may instead reflect a difference in confidence between the markers, with the 
experienced markers having more confidence to include material that is appropriate, 
but not on the mark scheme, as always advised in the rubric.  
 
(iii) The relationship between actual cognitive marking strategy usage and 
marking accuracy  
 In contrast to previous research, (Suto & Nadas, 2008; Suto et al., 2011) this 
study enabled marking accuracy to be examined in relation to the actual cognitive 
marking strategy used, self-reported by the markers rather than inferred from the 
question.  The results confirmed that the questions marked most accurately were 
those that used the simpler strategies of matching and scanning and conversely, the 
questions where evaluating and scrutinising were predominantly used were marked 
the least accurately. These results may be partly explained by the fact marking 
accuracy on the questions was generally good, as indicated by the mean absolute 
difference values, and there was not much variation between the participants.  They 
might also suggest, as concluded by Crisp (2008a), that accurate marking may be 
achieved by a variety of marking strategies.   
The quantitative analysis only identified one significant difference between 
the marking accuracy scores of the novice and experienced markers (between the 
total score across the four questions), suggesting no obvious advantage of previous 
examining experience on the ability to mark accurately.  However, the results may 
also be explained by the marking task used and the conditions under which the 
marking took place.  The material was unfamiliar as there had been no 
familiarisation period and nor was there a time limit imposed on the activity.  These 
factors may have contributed to all participants marking carefully against the formal 
mark scheme, and perhaps more carefully than they might otherwise given the 
experimental situation.   
An alternative possibility is that whilst examiners may accumulate marking 
experience, this may not equate to marking expertise.  Although the theory that 
expertise is the result of hours of accumulated practice (Ericsson, Krampe, & Tesch-
Römer, 1993) has been challenged recently (Macnamara & Maitra, 2019) and 
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examiners probably do not complete the requisite 10,000 hours, it might be expected 
that marking experience would confer some advantage with regards to marking 
accuracy.  However, it may be that the experience which arises from the context of 
examination marking, where possibly hundreds of scripts or items are marked within 
a concentrated time period, but which only happens annually, precludes the 
development of ‘expertise’.   
 
Methodological limitations 
This study has a number of limitations which relate to differences between 
the experimental situation and operational live marking. As has been referred to 
previously, the participants in this research completed a marking task having only 
had one practice session, in contrast to operational marking where all markers will 
become familiar with the mark scheme and a range of responses through engagement 
with the practice scripts and the standardisation process, as well as feedback from a 
team leader.  Conclusions therefore need to be drawn within this context and 
comparisons with research where participants have undergone a familiarisation 
process need to be drawn with caution.  However, this situation is representative of 
marking at the very start of an operational period. The design enabled an 
investigation of the cognitive marking processes of experienced and novice markers 
and to investigate the potential impact of prior marking experience on the marking 
process and marking accuracy.  The results support those of other research which 
suggest that perhaps counterintuitively, examining experience does not contribute to 
marking accuracy (Crisp, 2008a; Greatorex & Suto, 2006; Suto & Nadas, 2008). 
A second concern was the smaller than anticipated sample of experienced 
markers (n = 13) compared to the novice markers (n = 30) due to difficulties in 
recruiting examiners.  This had the potential to distort the qualitative analysis if 
themes were identified based on quantity of references, but the thematic analysis was 
guided by the principle that the identification of a theme should be advised by 
whether it “captures something important to the overall research question” (Braun & 
Clarke, 2006, p. 10). 
Whist this study addressed the limitation of Study 1 of only one question 
being marked, with the participants marking four types of question, only one version 
of each question was marked and they were all taken from a single subject, 
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Psychology A-level.  However, the questions enabled a comparison of the cognitive 
marking strategies used across a range of questions, something which was not 
possible in previous research, where the focus was on GCSE questions and subjects 
not requiring extended written responses (Suto & Greatorex, 2008a, 2008b; Suto, 
Nadas & Bell, 2011; Greatorex & Suto, 2006). 
There were also no time restrictions on the marking activity, which as 
referred to above, is not representative of the time-pressured marking experience of 
operational examining. This may be reflected in the generally high levels of marking 
accuracy, as identified in the small absolute difference scores used in the quantitative 
analysis.  Nonetheless, significant differences in accuracy were found across the four 
question types which indicates that regardless of the time available, the marking of 
extended written responses is less reliable (Black et al., 2011; Massey & Raikes, 
2006) 
As discussed in Study 1, there are limitations associated with using think 
aloud (Ericsson & Simon, 1993; Green, 1998), but it has been found to be effective 
in investigating cognitive processes and removes problems associated with 
retrospective think aloud (Leighton, 2004) and has been used widely in the literature 
on the cognitive processes used when marking (Crisp, 2008b; Greatorex & Nadas, 
2009; Greatorex & Suto, 2008).  However, both the verbal protocols obtained from 
think-aloud activities and the self-reported use of cognitive marking strategies are 
indirect measures of cognitive processes and therefore care should be taken when 
drawing inferences from the analysis of data obtained in this way. 
Finally, as in Study 1, there are issues associated with the potential impact of 
the researcher’s teaching and examining experience on the thematic analysis.  It is 
acknowledged that interpretation of the data was carried out within this context, but 
as before, a structure for the analysis was provided by two sets of guidelines (Braun 
& Clarke, 2006; Tong et al., 2007) to ensure rigor in the process.  
 
4.7 Conclusion 
Despite the limitations, the results from this research provide insight into the 
cognitive marking processes used at the very start of a marking period, when markers 
are beginning the process of familiarising themselves with the mark scheme and 
responses that they will be marking. The results were in accordance with the findings 
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of previous research with regards to the use of specific cognitive marking strategies 
being strongly associated with the type of question being marked (Crisp, 2010b; Suto 
& Greatorex, 2008b, 2008a).  The results also supported those of Study 1 that the 
evaluating strategy was identified as being key to the marking of extended written 
responses.  No association was identified between strategy use and marking 
accuracy, suggesting there are different ways to mark accurately and few differences 
were identified between novice and experienced markers.  The conclusions drawn 
from this study formed the basis for the development of a model of marking. This 
model of marking is outlined in the next chapter. 
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Chapter 5 
 
Development of a model of marking 
 
5.1 Overview 
The combined results of the analysis of the qualitative and quantitative data 
in Study 2 led to the development of a model of marking.  The focus of the model is 
on the marking of extended written responses, although it incorporates the marking 
of short answer questions.  In this chapter the development and rationale for the 
model of marking is presented and the model is discussed in relation to other known 
models of marking and psychological theories of judgement and decision making.  
The model represents marking at the start of the examination period, when examiners 
are unfamiliar with the mark scheme and range of responses they will be marking. 
Predictions are made for how marking processes may change over the examination 
period, typically an intensive three week period of marking when examiners may 
mark in excess of two hundred scripts.  
 
5.2 Introduction 
A number of models of marking have been developed, although they have 
focused on different aspects of the marking process and/or adopted different 
conceptual frameworks. Although one model refers to cognitive marking strategies 
(Crisp, 2010b), none has explicitly incorporated them within the model framework.  
Further, none has sought to investigate whether the model of marking explains the 
marking process throughout an examining period.   
Milanovic et al. (1996) developed a model to explain the holistic rating 
process used in the marking of English essays in English as a Second Language 
assessments.  His theoretical model, which drew on Cumming’s (1990) study of 
analytic marking, proposed a number of stages, which may be seen in Figure 5.1 
below.  In the model, markers scan an essay for what appears to be non-content 
related aspects, having already internalised the mark scheme, prior to reading the 
essay quickly and deciding on an initial rating. This rating decision may then be re-
assessed and modified before a final decision is reached. 
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Figure 5.1 A model of the decision-making process in essay marking, based on 
Milanovic et al. (1996). 
 
Although this model identifies a process which might be recognisable to all 
examiners, as it was derived from the holistic rating process used in the marking of 
English as a Second Language examinations, it is unlikely to fully explain the 
marking of GCSE and A-level examinations.   
A comprehensive model developed within the context of A-level examination 
marking was proposed by Sanderson (2001).  Similarly, to Milanovic et al.’s (1996) 
proposal, Sanderson’s model was theoretically driven, although then evaluated 
empirically through the analysis of verbal protocols obtained from examiners of A-
level Sociology and Law marking and thinking aloud.  In contrast to Milanovic et 
al.’s (1996) model which focused on the specific process of holistic rating, 
Sanderson’s (2001) model of marking was situated within a broader sociological 
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framework and incorporated the wider social world within which an examiner 
operates. The model comprised an ‘outer frame’ and an ‘inner frame’.  The outer 
frame conceptualised marking as a socially-constructed activity, acknowledging the 
potential influence on an examiner’s decision making from his/her membership of a 
community of practice (Wenger, 1998).  Such influences may arise from the shared 
experiences of attending standardisation meetings, where examiners meet and 
develop a shared understanding of terms, tacit and overt knowledge and marking 
practices.  The inner frame focused on marking as a series of cognitive processes and 
drew heavily on theories of reading comprehension and text construction, although 
also incorporated psychological theories of problem solving and the role of heuristics 
in judgement processes.  Although the model was developed within a different 
theoretical context, it similarly identified marking as progressing through a series of 
stages, where the examiner is seen to “prepare, read, comprehend, evaluate, 
categorise and quantify judgment” (Crisp, 2008a, p. 5). These stages can be seen to 
compare with those of Milanovic et al.’s (1996) model, in which raters are similarly 
said to prepare, scan, read, modify and reassess before deciding upon a mark. 
Although Sanderson’s (2001) model was developed within the context of A-
level examination marking, it was situated within a broader socio-cultural context 
which is not the focus of the current research.  Further, the marking context within 
which his model was developed has largely disappeared as examination marking has 
moved from paper to computer and standardisation has become an individual 
experience which takes place online. With examiners no longer required to attend a 
coordination meeting ahead of marking, the potential influence on decision-making 
arising from being a member of a community of assessment practice (Hall & 
Harding, 2002) may be greatly reduced.     
Crisp (2010b) developed her model within the same conceptual framework as 
Sanderson (2001), although there is a comparatively greater focus on the judgement 
and decision-making processes involved in examination marking.  She identified 
three main phases which were said to occur in the majority of examining situations 
and two additional phases which occurred less frequently, or were less frequently 
identifiable.  Crisp’s model shares the same basic stages that are inherent in both 
Milanovic et al.’s (1996) model and Sanderson’s (2001) model, as referred to in 
Chapter 1 and reproduced again below.   
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 Prologue – Thoughts before reading begins.  
 Phase 1 – Reading and understanding, often with concurrent evaluations 
of individual points and comments on social perceptions, personal 
response and task realisation.  
 Phase 2 – Evaluation of strengths and weaknesses of the response overall 
and consideration of how to quantify this evaluation.  
 Phase 3 – Mark decision.   
 Epilogue – Thoughts after the mark decision. (Crisp, 2010b, p.7)  
 
Once again, the key ideas of preparation, reading, understanding, evaluation and 
reaching a decision are present, with “looping” often occurring between phases 2 and 
3 in the marking of essay-style questions (Crisp, 2010b, p.7).  When short answer 
questions are marked the concurrent and overall evaluations may not always be 
separate.   
Crisp’s model is the most pertinent to the model developed here as it 
similarly focused on the judgement processes which underpin examination marking 
and was derived from the verbal protocols of A-level Geography examiners, who 
similarly to the Psychology examiners in Studies 1 and 2, marked a variety of 
question types including extended written responses and had a greater emphasis on 
cognitive processes.  However, although she concluded that Suto and Greatorex’s 
(2008b) cognitive marking strategies “slot into the five-phase model” (p. 16), other 
than the evaluating strategy, which may be seen as having a role in phases 1 and 2, 
the other strategies were not directly discussed within the context of the model.  The 
model developed from the results for Study 2 incorporated the cognitive marking 
strategies identified in the analysis.  
 
5.3 Development of the model of marking33 
The results of Study 2 identified a marking process which was similar for the 
novice and experienced markers.  Marking was an iterative process, with reference 
made to the question, response and mark scheme.  All the cognitive marking 
                                                 
33 The themes referred to are those identified in Study 2 and discussed in Chapter 4. 
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strategies were recognised by the markers and there was a clear association between 
question type and the cognitive marking strategy used; matching and scanning were 
used in the marking of the multiple choice and short answer questions and the 
evaluating strategy was the key strategy used in the marking of extended written 
responses.  Scrutinising, which is in essence a form of evaluating, was also closely 
linked with the marking of extended written responses, but had the potential to be 
used in the marking of all questions where an unexpected response might occur.   
Marking accuracy was related to question type, with higher absolute difference 
scores for the questions requiring an extended written response, but there was no 
association with either marker group or the cognitive marking strategy used. 
A model of marking was developed based on the combined findings of the 
qualitative and quantitative analyses.  The model focuses on explaining the marking 
of extended written responses, but incorporates the marking of short answer 
questions.  The evaluating strategy is central to the model.  It underpinned Theme 4: 
Marking as an ongoing process of judgement, which in turn was closely associated 
with Theme 3: Reading for different purposes, with the different forms of evaluating 
(informal concurrent/formal evaluation against the mark scheme) linked with 
different styles of reading (thorough/light touch).  A diagrammatic representation of 
the model is shown in Figure 5.2.  In the model, the black arrows represent core 
processes identified in the marking of extended written responses and the grey 
arrows represent aspects of marking behaviour that were generally, but not always 
present in the marking of all questions.  The yellow arrows identify where the model 
encompasses the marking of short answer questions (SAQs), where no, or little, 
evaluation is required. 
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Figure 5.2. The model of marking 
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Rationale for the model of marking 
The marking of all questions required an initial orientation to the marking 
task, which was the start of the iterative process of marking (Theme 2: Marking as an 
iterative process).  Sometimes this only involved the marker reading the question, 
but many markers also read the mark scheme prior to starting marking.  At this stage 
there were occasional comments on non-content related aspects of the response, for 
example, the use of a plan or the length of the response (Theme 5: Subjective 
influences on judgement).  In the marking of the short answer questions (identified in 
the model by the yellow arrows), where the Matching and Scanning A (standalone) 
strategies were predominantly used (Theme 1: Differential use of cognitive marking 
strategies) and which were identified as being the easier questions to mark (Theme 6: 
Easy/Difficult questions to mark), a marking decision was reached with reference to 
the physical mark scheme, but generally without the stage of concurrent evaluations.  
This is similar to Crisp’s (2010b) conclusion that for short answer questions the 
concurrent and overall evaluations may not always be distinct.   
 Occasionally the Scrutinising strategy was used and the response was re-read 
(for example, in Question 10, whether to accept ‘duck’ as an animal researched by 
Lorenz, which was not on the mark scheme), but generally the marker was able to 
reach a marking decision using the Matching and Scanning A strategies, with a 
simple check against the mark scheme.  Over time, as markers become familiar with 
the mark scheme, it would be expected that the marking decision frequently would 
be reached without any reference to the physical mark scheme. 
With regards to the marking of extended written responses, following the 
orientation to the marking task, the markers read the response through thoroughly 
(Theme 3: Reading for different purposes) and made informal, concurrent 
evaluations (Theme 4: Marking as an ongoing process of judgement).  This resulted 
in an overall impression being formed, which was then formally evaluated against 
the mark scheme (Theme 4: Marking as an ongoing process of judgement).  The 
mark scheme was referred to thoroughly and this process was accompanied by a 
lighter touch, selective reading of the response (Scanning A), used to inform and 
support the decision-making process (Theme 3: Reading for different purposes).  It 
appeared that this process led to the final marking decision and over-rode the 
impression formed from the informal, concurrent evaluations.  Further support for 
171 
 
this conclusion came from the quantitative analysis which found that examiners 
changed their minds regarding the final marking decision, which might be the result 
of this process of formal evaluation against the mark scheme.  Following the marking 
decision, there were occasions when the markers engaged in further reflection 
(Theme 4: Marking as an ongoing process of judgement) again, accompanied with a 
final skim (Scanning B) of the response (Theme 3: Reading for different purposes).  
The diagram in Figure 5.3 illustrates the model within the context of the themes, and 
an example of the model illustrated within the verbal protocol of a single marker is 
shown in Figure 5.4. 
The model includes the marking of short answer and extended written 
responses and as Crisp (2010b) identified, the two stages of concurrent and overall 
evaluations may co-occur, or if matching and simple scanning are the strategies used, 
the marking decision may be reached without the stage of concurrent evaluations. 
Going forward, for clarity in the diagrams, the model will focus on explaining the 
processes involved in the marking of extended written responses and the references 
to the marking of short answer questions will be removed. 
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Figure 5.3. Model of marking including 
the cognitive marking strategies and 
themes. 
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 Figure 5.4. Example of a verbal protocol from Study 2 illustrating the components of the model of marking. 
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5.4 How the model might change 
The models of marking discussed in the previous chapter were seemingly all 
developed at a particular point in the marking process and therefore represent a 
snapshot view of the marking process (Crisp, 2010b; Milanovic et al., 1996; 
Sanderson, 2001; Suto & Greatorex, 2008b).  However, the subsequent discussion of 
the models has tended to assume the processes described may be generalised across a 
marking period.  The aim of this research was to address this gap in the literature and 
to identify how the marking process changes across a three week live examining 
period.  
The models most pertinent to the model developed here are the original 
model of cognitive marking strategies (Suto & Greatorex, 2008a, 2008b) and the 
model of judgement processes proposed by Crisp (2010b).  The examiners in Suto 
and Greatorex’s research had marked approximately 60 examination scripts prior to 
the marking with think aloud activity and similarly, Crisp’s examiners had marked 
50 scripts, including ten standardisation scripts.  Both these models therefore reflect 
marking at a stage in the marking process when the examiners are familiar with the 
mark scheme and have had experience of marking a range of responses.  Whilst it 
might be assumed that the marking process at this stage is representative of marking 
across an examination period, the interviews in Study 1 identified marking strategies 
which were associated with experience, for example, the use of an experience-
informed gut-feeling or ‘professional expectation’.  This supports the suggestion 
made by the senior examiners interviewed by Suto and Greatorex (2008a), who 
similarly suggested that examiners might switch to more intuitive marking, possibly 
before they were ready.  Crisp’s (2010b) model does not address how the marking 
process might develop. 
The dual-processing paradigm provides an initial basis upon which 
predictions might be made regarding how marking processes might change over an 
examination period (Kahneman & Frederick, 2002b; Stanovich & West, 2002). The 
model of five cognitive marking strategies proposed by Suto and Greatorex (2008b) 
divided the strategies into those requiring simple, intuitive System 1 processes 
(matching and simple scanning) and those requiring more the more deliberate, 
analytical and reflective processes of System 2 (evaluating and scrutinising).  Within 
dual-processing theories, as an individual develops expertise in a task or activity, the 
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complex cognitive processing of System 2 may move to System 1 (Kahneman & 
Frederick, 2002b).  The examiners interviewed by Suto and Greatorex (2008b) 
supported their hypothesis that this process might be applicable to examination 
marking and that complex marking judgements “may start off as slow and conscious 
System 2 thought processes, but migrate to System 1 as an examiner either acquires 
expertise or gains confidence” (p. 229).  Therefore examiners may move from 
judgments informed by careful evaluating strategies to more intuitive judgements 
based on scanning and matching.  In this context, ‘matching’ may be more a process 
of prototype recognition, where a response is ‘recognised’ as being typical of a 
particular level or grade (Wiliam, 1994), rather than the original strategy which was 
based on pattern recognition (Baddeley, 1999). 
Another area of research which might suggest a change in marking processes 
as expertise develops over the marking period is that in the area of naturalistic 
decision making (Klein, 1999).  A key concept is that decision makers tend not to 
evaluate the full range of possible options in order to reach a decision (analytical 
decision strategies), but rather, they generate the first option that would seem to 
work, and only move on to a second possibility if the first one does not work, which 
Klein proposes does not happen often. With experienced decision makers:  ‘Since the 
first option they consider is usually workable, they do not have to generate a large set 
of options to be sure they get a good one.’ (Klein, 1999, p. 30).   
Although Klein’s theory was developed in the field of naturalistic decision 
making using groups of participants as diverse as firefighters and chess players, it 
can be seen that the underlying principle of ‘recognition-primed decisions’, in which 
an option is generated based on the recognition of the situation, may be used to 
explain the marking process of expert markers, those marking ‘at speed’ towards the 
end of the intensive marking period.  As an extended written response is read, the 
experienced examiner may evaluate the response against his/her internalised marking 
schema and develop an impression as to the quality of the response.  If the response 
is ‘recognised’ as being a particular level or mark, the marking decision can be made 
with no or just a very light touch reference to the mark scheme.  If, however, it is not 
recognised, then the physical mark scheme will need to be referred to more 
thoroughly.   
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These ideas can be seen to fit within those of dual processing theories, with 
the recognition-primed decisions suggestive of System 1 processes and the more 
analytical decision strategies required when a response is not recognised requiring 
the reflective, rule-based (mark-scheme based) processes typical of System 2.  A key 
idea in Klein’s theory is the role of intuition, which he maintains develops with 
experience and enables the experienced decision maker to recognise key patterns 
(Klein, 1999).  Interestingly this idea was also seen in the results of Study 1, where 
examiners referred to the role of a ‘gut feeling’ in marking. “…you’re guided by gut 
feeling as much as anything really…as you come to know the mark scheme better 
your gut feeling becomes more informed” (Mark, Study 1, Interview), and explained 
that this gut-feeling was “based on knowledge” (Anna, Study 1, Interview). 
 
5.5 Predictions for the model of marking 
5.5.1 An overview 
The model of marking developed in Study 2 conceptualises marking as 
essentially involving a two-stage process of evaluating occurring prior to a marking 
decision being reached, with an additional confirmatory ‘skim’ identified as a third 
evaluating process and a potential fourth post-decision reflection.  Similarly, Crisp’s 
(2010b) model suggested that reaching a marking decision involved a two-stage 
process: an initial reading and understanding of the response, with concurrent 
evaluation, followed by an overall evaluation of the quality of the response, which 
leads into the marking decision.  This suggests a two stage process may still be 
operating early in the examination period, but as A-level examiners may mark up to 
200 scripts in their three week marking period it is still not known what happens with 
the continuing development of marking expertise.   
The results from Study 1 raise the question of whether this two stage process 
will continue as examiners develop expertise.  The themes of ‘Development of a 
marking schema’ and ‘Subjective influences on judgement: Gut feeling’ suggest that 
over time, examiners come to rely less on the physical marking scheme, marking 
instead using an internalised marking schema and having a gut-feeling as to the 
quality of a response.  This enables them to mark more quickly and although not 
measured in the study, the suggestion is that this does not result in a reduction in 
marking accuracy, as the examiner would be stopped from marking, which was not 
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reported in the interviews.  A possible move to a faster, one-stop marking process 
might also be expected within the context of dual-processing theories and the 
proposition that as examiners develop expertise, complex processes typical of 
System 2 processing may migrate to System 1 (Kahneman & Frederick, 2002b).  The 
development of a gut-feeling, a fast, intuitive System 1 process provides further 
support for this theoretical context.  A change to a one-stage process might also be 
expected within the framework of the recognition primed decision model (Klein, 
1999).  In Study 1, Theme 5(i) identified that responses which examiners found easy 
to mark were those which were most similar to the mark scheme, which suggests a 
process of recognising and so matching a response to the mark scheme.  As 
examiners mark more responses it might be anticipated that they would increasingly 
‘recognise’ responses, even with extended written responses.  Where a response is 
recognised as being typical of a particularly level, examiners may not need to refer to 
the mark scheme to reach a marking decision.  
Based on the results of the two previous empirical studies and the theoretical 
ideas arising from both dual-processing theories (Kahneman & Frederick, 2002b) , 
the recognition primed decision model (Klein 1999), a number of changes to the 
model were hypothesised would occur over an examination period.  Evaluation 
remains central to the model, but it was hypothesised that with experience gained 
over the examining period, examiners may come to recognise responses as being 
typical of a particular level, enabling them to reach a marking decision after an initial 
reading.  This initial reading will be accompanied by mark scheme informed 
concurrent evaluations rather than subjective opinions, enabling a marking decision 
to be reached at the end of this process and increasingly, without direct reference to 
the physical mark scheme.  This also means that examiners will be able to mark more 
quickly.  Where a response is not recognised as being typical of a particular mark or 
level, or does not easily ‘fit’ with a specific level, a more careful, formal evaluation 
against the mark scheme will be required.  This will typically be followed with a 
selective re-reading of both the response and the mark scheme prior to the marking 
decision being finalised.  However, this is likely to occur less frequently as time 
progresses over the examining period.  Both forms of post-decision evaluation may 
still occur, but it is anticipated that these would be much less frequent than at the 
start of the marking period.  Examiners will also increase in confidence as they 
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become more familiar with the requirements of the mark scheme and gain experience 
of the range of responses.   
 
5.5.2 Stages of model development in diagrams 
Re-cap of the start of the marking process (before training) 
To mark accurately, examiners are required to apply a mark scheme, which 
should over-rule their personal, subjective views on what a good response should 
include.  This can be seen in the model of marking developed from Study 2, where 
four areas of evaluation were identified as being associated with the reaching of a 
final marking decision, with the first two of these being key in the majority of 
marking decisions. The model suggested a two stage process, similar to Crisp’s 
(2010b) model, where markers first form an initial impression as to the quality of the 
written response (E1) from the first careful reading of the question.  They then 
formally evaluate the response using the mark scheme criteria (E2) and it is this 
second evaluation process that results in an initial marking decision. At this stage in 
the marking period (the start) the formal evaluation against the mark scheme over-
rode the impression formed from the informal evaluation of E1.  Therefore the 
marking decision was reached at E2, although there was the possibility of it being 
amended as a result of E3 and/or E4. The model suggests that the formal evaluation 
over-rides the informal evaluation and so the marking decision is made with direct 
reference to the mark scheme. See Figure 5.5   
This two stage process would be expected to occur at the start of any 
examining period, when the examiners are similarly inexperienced in the application 
of that year’s mark scheme. 
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Similarly to Crisp’s (2010b) model, two stages involving the 
evaluating strategy appeared to be key to the decision-making 
process: 
 
Stage 1 (E1): understanding the response and developing an 
initial impression as to its quality. 
 
 
Stage 2 (E2): formally evaluating the response against the mark 
scheme. 
 
 
Although two other stages of evaluation were identified (E3 
and E4) they were not always present and there was less sense 
that the marking decision might be changed as a result. 
 
 
Figure 5.5. Model of marking at the start of the examining period (as identified in Study 2) 
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As the examining period progresses 
It is to be expected that as markers become familiar with the mark scheme, 
their ‘informal evaluation’ of the written response will become less subjective and 
more informed by their knowledge of the mark scheme.  This less subjective and 
more mark scheme informed evaluation will develop from the standardisation 
process, feedback from the Team Leader and a developing sense of what a ‘typical’ 
top level response is, bottom level and those in between from the ongoing experience 
of marking.  The marking decision will still be made with reference to the mark 
scheme. In addition, as examiners become increasingly familiar with the mark 
scheme, they will rely less on the physical mark scheme, coming to rely more on an 
internalised marking schema.  (Study 1, Theme 5.) 
 
Support from Study 1 
 
….it takes me ages to do the first few, but once I’ve got the schema in my 
mind  and I mark it, I know what the mark scheme is, then I just speed up a 
bit. (Jenny, Senior Examiner, Interview, Study 1) 
 
When you’ve done maybe 20, 40 examples of a particular question, you’ve 
got a good idea of what the mark scheme says, you don’t have to keep 
referring back to it do you do get quicker. (Claire, Senior Examiner, 
Interview, Study 1) 
 
This means examiners may increasingly reach an informed marking decision from 
their initial reading of the response, although not always. (See Figure 5.6.) 
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As the examining period progresses… 
 
 E1/E1inf: The ’informal’ evaluation becomes 
increasingly mark scheme informed. (E1 
becomes E1inf). 
 
 
E2: Evaluation against the mark scheme still 
occurs, but it may be more of a check than a 
formal evaluation process. 
 
 
 
Figure 5.6. How the E1/E2 decision-making core of the model begins to change as the examining period progresses 
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Marking ‘at speed’ 
With more experience acquired over the examining period, the initial 
evaluating process becomes mark scheme and marking experience informed (E1inf).  
In addition, an internalised marking schema develops and comes to be relied upon.  
This means that examiners may now reach a marking decision from the initial 
reading of the response, without a formal evaluation against the mark scheme.  They 
may develop a ‘gut feeling’ for the quality of the written response, a sense of the 
mark (or at least the level) it will be awarded or ‘recognise’ it as typical of a response 
of that level or mark. This means they can mark more quickly, whilst remaining 
accurate, (as long as the marking schema is an accurate representation of the formal 
mark scheme). An additional process may contribute to an increased speed of 
marking, which is that responses may be recognised as being typical of a particular 
level and/or mark and categorised as such.  (See Figure 5.7.) 
 
Support from Study 1 
• The experienced examiners in Study 1 referred to having a gut feeling for the 
quality of a response (Study 1, Theme 4(ii)). 
 
As soon as you read it, you get a good feeling for the level - it’s not even a gut 
feeling really, it’s kind of based on knowledge. (Jenny, Senior Examiner, 
Interview, Study 1) 
 
• This gut feeling was seen as being based on knowledge of the mark scheme and 
becoming more informed as the marking period progressed. 
 
As you come to know the mark scheme better your gut feeling becomes more 
informed.  (Mark, Senior Examiner, Interview, Study 1) 
 
• The examiners referred to being able to recognise a response as being a particular 
level. 
 
I suspect when I look at something I just go ‘I think this is nearer a level 3’, or ‘ I 
think this is level 4’ (Anna, Senior Examiner, Interview, Study 1) 
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Marking ‘at speed’ 
 
E1 is now E1inf: Evaluation is now mark scheme and 
marking experience informed. Internalised marking 
schema develops and examiners are now able to reach a 
marking decision without a formal evaluation against the 
mark scheme. 
 
 
They may also develop a gut feeling or ‘professional 
expectation’ for the quality of the written response. 
 
 
An additional process may contribute to an increased speed 
of marking, which is that responses may be recognised as 
being typical of a particular level and/or mark and 
categorised as such. 
 
 
 
 
 Figure 5.7. The decision-making process when marking ‘at speed’. 
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The predicted model of marking ‘at speed’ 
In effect, the balance of decision-making power changes as the E1 process 
becomes more mark-scheme informed E1(inf).  Whereas early on in the marking 
process the marking decision was made at E2, with formal evaluation against the 
mark scheme, with the knowledge and experience gained over the examining period 
the marking decision may be reached as a result of the E1(inf) process.  This means E2 
will be used less frequently.  (See Figure 5.8.) 
 
However, the two-stage process will still be used when examiners are not 
able to recognise responses and/or have to scrutinise a response.  In this case, 
although their concurrent evaluations will be more mark-scheme informed, they will 
still refer to the mark scheme to assist with the marking decision.  This process will 
also be triggered if examiners are stopped from marking.  It would be expected that 
in this situation, examiners would return to a more careful, systematic process of 
marking involving careful evaluation against the mark scheme. (See Figure 5.9.) 
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Marking ‘at speed’ 
 
 
 
 
 
 
When a response is ‘recognised’, there is no need for 
formal evaluation against the mark scheme and so the 
main marking decision may arise from a one-step 
process. 
 
 
 
 
However, the E3 and E4 evaluating processes may 
still occur. 
 
 
 
 
 
 
Figure 5.8. Marking at speed, using a process of recognition 
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Marking ‘at speed’ 
 
 
 
However, there will always be occasions when a written 
response does not easily ‘fit’ with a specific level/is not 
recognised.   
 
 
 
This will require more careful, formal evaluation against the 
mark scheme, or scrutinising. 
 
 
 
Therefore E2 is still in the model, but it will be used less 
frequently than earlier in the marking period.  
 
 
 
 
 
 
 
Figure 5.9. Marking at speed, the final model 
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Marking accuracy 
To mark accurately, examiners are required to apply an agreed understanding 
of the mark scheme, which should over-rule their personal, subjective views on what 
a good response should include.  Therefore, marking will be accurate if examiners 
apply the mark scheme as the Principal Examiner (PE) intends it to be applied, 
whether this is using the physical mark scheme, or the internalised marking schema.  
This is the explicit knowledge of the mark scheme that might be seen as being shared 
by the members of a ‘community of assessment practice’ (Lave & Wenger, 1991), 
passed down in a hierarchical structure.  Similarly, marking will be inaccurate if 
examiners (1) are unable to ‘get into the mind’ of the PE despite training or (2) 
successfully ‘get into the mind’ of the PE, but then drift. Although this might happen 
if using the physical mark scheme, it is far more likely to occur when marking with 
an internalised marking schema and no longer referring to the physical mark scheme 
or the practice and standardisation scripts as an ‘anchor’. 
 
5.6 Discussion 
The model presented here shares the key features of the models presented 
previously.  Examiners first prepared for the marking task by orienting themselves to 
the specific question and the mark scheme which they will be applying. They then 
read the response, which for short answer questions may take the form of scanning 
and lead to a quick marking decision.  For extended written responses the answer 
was re-read, suggesting a similar looping process to that proposed by Crisp (2010b).  
However, in contrast to the process described by Crisp (2010b), which implied a 
repetition of similar cognitive processes, the model developed here identified the re-
reading processes as involving different forms of reading (thorough, scanning, 
skimming) which served different purposes (forming an initial 
understanding/impression, collecting information to inform the marking decision, 
double-checking/confirming the decision).  The reading and re-reading of the 
response were not neutral processes, but occurred in combination with evaluation, 
supporting the view of marking as a process of judgement (Brooks, 2012). A mark 
decision was reached after this process where judgements might be revised, but even 
the ‘final’ decision might be amended in light of subsequent marking. 
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In contrast to other models which have conceptualised marking within a 
wider socio-cultural framework (Crisp, 2010b; Sanderson, 2001), the model 
presented here was developed within a cognitive psychological context, with the 
focus on the judgement and decision making processes involved in examination 
marking.  Similarly to Crisp’s (2010)b model, it was developed inductively, which is 
in contrast to those of Milanovic et al. (1996) and Sanderson (2001), which were 
both theoretically driven. The model suggests that marking is a careful, systematic 
process, which as discussed in the previous chapter, suggest the processes involved 
in marking are typical of System 2, logical, rule-based processes of dual-processing 
theories (Kahneman, 2003; Stanovich & West, 2002).   
However, the model is only representative of marking at the start of the 
examining period, when examiners are unfamiliar with the marking materials and the 
content of responses they will be marking.  This is likely to explain the careful, 
considered process of marking inherent in the model and the lack of intuitive System 
1 processes such as gut-feeling and recognition, which were described by the 
examiners in Study 1.  It may also account for why evaluations did not appear to be 
made against prototypes as suggested by Crisp (2010b) in her model; this might be 
expected to occur as examiners develop expertise over the examining period and 
develop a template-based knowledge of typical responses which new material may 
be compared against (Gobet & Simon, 1996).  
 
5.7 Conclusion 
This chapter has presented a model of marking derived from the analysis of 
Study 2 data which represents the marking process at the start of an examining 
period.  Proposals were then made for how marking processes might change over the 
course of an examining period, which led to the development of a revised model of 
marking. The revised model was developed within the context of the findings from 
the studies presented in Chapter 3 and Chapter 4, and the theoretical literature on 
judgement and decision making.   
Two further studies were designed to investigate the cognitive marking 
processes used over the marking period and the model of marking proposed here. 
The first of these studies (Chapter 6: Study 3) was a questionnaire-based study that 
collected data from a sample of A-level Psychology examiners at four time points 
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over the live-examining period.  The specific aims were to test predictions regarding 
how the model of marking may change over the marking period and to investigate 
marking accuracy by comparing the use of marking strategies in accurate and 
inaccurate markers. 
The second study (Chapter 7: Study 4) ran concurrently with Study 3 and 
used eye-tracking and semi-structured interviews with a small sample of A-level 
Psychology examiners, again during the live examining period.  The aim was to 
provide additional insight into the way marking processes change over the marking 
period and how these change as an examiner makes the transition from novice to 
expert over the marking session.  
Both studies focused on the marking of extended written responses as this is 
where the greatest differences in the use of cognitive marking strategies were 
identified between the previous studies conducted (Study 1 and Study 2) and the 
original model of marking strategies (Suto & Greatorex, 2008b, 2008a). This chapter 
provides an overview of the context for the two subsequent empirical chapters. 
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Chapter 6 
 
Study 3: From novice to expert? Changes in marking strategies over 
the examining period: a longitudinal study. 
 
6.1 Overview 
The previous empirical study investigated the decision-making processes 
used when marking A-level Psychology questions in both novice and experienced 
markers and also explored the relationship between cognitive marking strategy usage 
and marking accuracy. The results indicated few differences between the two groups 
of markers when presented with a novel marking task and no direct association 
between marking accuracy and the cognitive marking strategy used where it was 
possible to test this.  Further analysis led to the development of a model of marking 
which reflected the marking process at the very start of the marking period, prior to 
examiners becoming familiar with the questions and corresponding mark scheme. 
Predictions were made for how marking processes might change over the examining 
period. The study presented in this chapter is a longitudinal study which investigated 
how marking processes change over the examining period and the relationship 
between marking strategies and the accuracy of marking.  The focus of the 
investigations going forward is on the marking of extended written responses. 
 
6.2 Introduction 
Chapter 5 presented a model of marking developed from the results of Study 
2.  The model incorporated the cognitive marking strategies identified in the previous 
empirical chapter (Chapter 4), based on the original strategies proposed by Suto and 
Greatorex (2008b).  Predictions were made for how the model of marking might 
change over an examining period, as examiners acquire marking experience.   The 
aim of this study was to test the predictions statistically.  
The predictions made were based on the literature, cognitive theories of 
judgement and decision making and the data collected in the previous two studies.  
Crisp’s (2010b) model of marking was particularly pertinent as it was developed 
based on verbal protocol analysis of think aloud transcripts from a marking activity 
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carried out by Geography A-level examiners, who marked a range of question types, 
including those requiring an extended written response. Data was collected after 
examiners had marked approximately 50 scripts, meaning the model reflected 
marking after examiners had acquired some marking experience, although not the 
same degree of experience as they would expect to acquire over the course of an 
examining period, when they might mark closer to 200 scripts.  The model identified 
two evaluation processes: concurrent, occurring as the response is read and overall, 
occurring after the response is read.  It was suggested that the two processes may not 
always be separate when short answer questions are marked, and this merging of the 
two processes might similarly occur in the marking of extended written responses as 
the examiner becomes increasingly familiar with both the mark scheme and the 
typical material produced by the candidates.  Therefore a two-stage process might 
become a one-stage process in which the examiner may reach on overall evaluation 
as a result of the mark scheme informed concurrent evaluations s/he is able to make 
when reading the response.  
This possibility was supported from the findings of the previous empirical 
studies, where examiners referred to the use of gut feeling and recognition of 
responses, linked to marking experience.  It was also supported by theories of expert 
judgement, which suggest qualitative differences in the judgement of experts, 
including the use of recognition primed decisions (Klein, 1999), the use of templates 
(e.g. Gobet & Simon, 1996) and a change from deliberate, analytical judgements to 
fast, intuitive judgements (Croskerry, 2009; Dreyfus & Dreyfus, 1980; Ecclestone, 
2001; Eraut, 1996; Marshall, 2000).  In addition, the possibility that within the dual 
processing framework complex marking processes might migrate from System 2 to 
System 1 (Kahneman & Frederick, 2002b; Stanovich & West, 2002) was suggested 
by Suto and Greatorex (2008a), further indicating that there might be a move from a 
careful two stage process to a faster, intuitive one stage process. 
Of particular interest is whether the same processes are identified in accurate 
and inaccurate markers, or whether marking accuracy may be attributed to 
differences in the way examiners mark. A search of the literature found no research 
which compared the cognitive marking processes of accurate and inaccurate markers. 
Research has compared the processes used by ‘experts’ and ‘novices’, which have 
been categorised as such on the basis of teaching and marking experience (Cumming, 
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1990; Milanovic et al., 1996) and familiarity with the subject being assessed (Elander 
& Hardman, 2002).  There has been an implicit assumption that the ‘experts’ use the 
desirable processes, but there has been a lack of investigation into the use of different 
processes and marking accuracy, not least because in many educational contexts 
assessments do not have a definitive mark, as is the case with the formal examination 
system in England where seeding scripts provide a comparison point.  Therefore in 
addition to investigating how the model changes over the examining period, an aim 
of the study presented here was to compare the marking processes used by accurate 
and inaccurate examiners.  
 
6.3 Research aims 
The specific aims of the study were: 
 
1) To investigate the model of marking by testing predictions regarding how the 
model might change over the course of the A-level examining period. 
2) To investigate the relationship between marking strategies and the accuracy 
of marking by comparing the strategies used by accurate and inaccurate 
examiners.  
 
The components of the model to be tested are discussed in Section 6.4.3, The 
development of the questionnaire, but an overview and the specific predictions to be 
tested are summarised in Table 6.1 below. 
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Table 6.1  
Summary of the components of the model of marking being investigated and the 
contributing questionnaire items 
 
   
Component of the 
model of marking 
Outcome variable Prediction 
Reading 
behaviours 
Number of times the response is read Decrease 
 
 Thoroughness of reading Decrease 
Use of mark 
scheme 
Number of times physical mark 
scheme is referred to 
Decrease 
 
 Use of physical mark scheme Decrease 
 
 Use of an internalised marking schema 
 
Increase 
Marking strategies Use of gut feeling Increase 
 
 Use of recognition Increase 
Confidence Overall confidence  Increase 
 
 Seeking help Decrease 
 
 Changing mark decision Decrease 
Monitoring 
behaviours 
Self-checking Decrease 
Speed Number of scripts marked per hour Increase 
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 6.4 Method 
6.4.1 Design 
The study was a mixed between-within subjects design, also known as a split-
plot ANOVA or SPANOVA design.  The categorical independent within-subjects 
variable was time, with four levels (T1, T2, T3, T4) at one week intervals.  The four 
time points were selected to provide equal time periods across the three week A-level 
Psychology examining period in June and July 2018 and coincided with key AQA 
marking deadlines (see Table 6.2).   
  
Table 6.2 
Questionnaire time points and the corresponding AQA marking deadline 
Study time 
point 
Date  
(2018) 
AQA marking time point 
T1 Thursday 
28th June 
Official start of marking, post-standardisation period 
T2 Thursday 
5th July 
25% marking to be completed 
T3 Thursday 
12th July 
50% marking to be completed 
T4 Thursday 
19th July 
Last date for receipt of marks and scripts 
 
The categorical independent between-subjects variable was accuracy, 
operationalised as whether the examiners had been asked to stop marking, or not, at 
the second time point, T2.  This point, one third of the way through the official 
examining period, was used as it was the first opportunity to identify examiners who 
had been paused from marking due to a lack of marking accuracy.  Data was 
collected using online questionnaires administered at each of the four time points.  A 
number of outcome variables were measured to investigate key components of the 
model of marking.   
A favourable ethical opinion was received from the University of Surrey 
Ethics Committee, reference UEC 2017 008 FHMS/Amendment: 1 (Appendix O). 
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6.4.2 Participants 
The participants were recruited with the assistance of the AQA Awarding 
Body.  Purposive sampling was used as the participants were selected on the basis of 
the specific examination paper they were marking, AQA A-level Psychology, Paper 
3 (7182/3).  
Examiners of this paper were selected for a number of reasons.  Paper 3 is the 
final paper sat by A-level Psychology candidates and is a synoptic paper drawing on 
content from across the syllabus.  It is therefore challenging and includes the highest 
question mark tariffs (16 mark questions) requiring extended writing in addition to   
shorter answer questions.  Due to candidates being able to select questions from a 
number of options, it is the only A-level Psychology paper where the examiners 
mark the whole paper rather than by item, meaning that the examiners mark a range 
of questions.  
An initial email with brief details of the study was sent to all Paper 3 
examiners (N = 284) with instructions on how to opt-out of subsequent emails.  The 
final sample comprised the examiners who went on to complete all four 
questionnaires sent during the marking period (n = 53), an 18.7% response rate. 
 
6.4.3 Materials 
6.4.3.1 Overview of the questionnaire 
A questionnaire was designed to allow a statistical investigation of key 
components of the model of marking identified in the previous chapter.  The main 
focus was on the marking of extended written responses in order to gain further 
insight into the marking strategies used with these questions, in contrast to the type 
of question used in the original research (Suto & Greatorex, 2008b, 2008a).  Rating 
scales and standalone questions were developed to measure the key components, 
based on the original model and the predicted changes, derived from the two 
previous studies and situated within dual-processing theories (Kahneman & 
Frederick, 2002b; Stanovich & West, 2002) and the recognition primed decision 
model (Klein, 1999) discussed previously. The key areas the questionnaire was 
designed to measure are discussed below. 
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(i) Reading behaviours 
The key issues associated with reading were the frequency and thoroughness 
of the reading of responses.  It was predicted that as examiners became familiar with 
the range of responses produced by the examination candidates they would be able to 
make sense of the responses with less re-reading of material, making mark scheme-
informed evaluations as they read and therefore able to reach a marking decision 
after the initial reading.   It was also anticipated that the examiners may move from 
reading responses thoroughly towards scanning responses, and possibly ‘recognising’ 
response as being typical of particular levels.   
 
(ii) Use of the mark scheme in reaching a marking decision 
As with reading behaviours, the key issues here included the number of times 
the physical (on-screen) mark scheme was referred to and how thoroughly it was 
used.  Examiners were expected initially to refer to the physical mark screen 
thoroughly and to use it to inform their marking decision.  However, it was predicted 
that over time, as the examiners became increasingly familiar with the requirements 
of the physical mark scheme and its application, they would rely on it less and come 
instead to rely on an internalised marking schema.  This would be used to inform 
their concurrent evaluations and means that examiners may only refer to the mark 
scheme to check or to confirm their marking decision, rather than to inform it.   
 
(iii) Use of specific marking strategies linked with the theory (gut feeling and 
recognition) 
It was predicted that with familiarity gained over the marking period, 
examiners would increasingly develop and use ‘gut feeling’ when marking.  In 
addition, they may also ‘recognise’ responses as being typical of a particular mark 
band or level, enabling them to award a mark more easily.  
 
(iv) Confidence 
It was anticipated that examiners would gain in confidence over the marking 
period as they became familiar with the range of responses and the application of the 
mark scheme. This might be associated with an increasing reliance on gut feeling and 
recognition as marking strategies.  
197 
 
 
(v) Self-monitoring behaviours 
Study 2 found that after making an initial marking decision, the participants 
often skimmed the response to ‘double-check’ the mark.  It was expected that as 
examiners become familiar with the material and gained in confidence, they would 
demonstrate fewer self-monitoring behaviours.   
 
(vi) Speed of marking 
It was anticipated that examiners would be able to mark more quickly as they 
developed expertise as they progressed through the marking period.  This may be the 
result of all or some of the aforementioned components of marking.  
 
These areas underpinned the rating scales and individual questions included in the 
final versions of the questionnaire, outlined below. 
  
6.4.3.2 Structure of the questionnaire 
Four questionnaires were developed. The first questionnaire was comprised 
of the four sections outlined below (see Appendix P).  Questionnaires 2, 3 and 4 only 
included the last two sections, Sections 3 and 4.   
 
Section 1: Demographics  
The examiners were asked to provide information on gender, age, 
qualifications, teaching and examining experience. 
 
Section 2: Rational Experiential Inventory (REI) (Epstein et al., 1996)  
A measure of individual differences in information processing.  This 10-item 
inventory provided measures of intuitive-experiential and analytical-rational thinking 
and was used in Study 2 (see Chapter 4).  
 
Section 3: Rating scale items  
Seven rating scales were developed to measure the key components of the 
model of marking outlined above: Thoroughness of reading; Use of physical mark 
scheme; Use of an internalised marking schema; Self-checking behaviours; 
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Confidence; Use of gut feeling; Use of recognition.  The items were developed 
through discussion and within the context of the model of marking.  They went 
through a number of revisions following piloting using an opportunity sample of 
examiners (n = 4) from another examination board (OCR) and postgraduate students 
at the University of Surrey (n = 6). The final scales were each comprised of three 
items which required the examiners to indicate their agreement on five-point Likert 
scales ranging from strongly disagree to strongly agree (see Appendix Q for the final 
rating scale items). 
 
Section 4: Marking–related questions  
This section required the examiners to respond to direct questions regarding 
their marking behaviours. They were asked questions about their recent marking, for 
example, the number of scripts they had marked in total, the number of scripts they 
marked in an hour, and the popularity of different question options.  They were also 
asked questions specifically on their marking of extended written responses, 
including the number of times they read the response, the number of times they 
referred to the physical mark scheme, the number of times they changed their mind 
regarding the final mark to award.   
The questionnaire was piloted on a small sample (n = 10) of post-graduate students 
and amended in light of feedback from this group and in discussion with the AQA 
Psychology Curriculum Manager.  The amendments made included minor changes 
and formatting changes within Qualtrics and minor changes in language to resolve 
ambiguity. 
 
6.4.4 Procedure 
The questionnaires were administered through the online survey system 
Qualtrics.  Examiners who had agreed to be contacted were emailed a Participant 
Information Sheet and a link to Questionnaire 1.  This email was sent on the official 
start date for marking of Paper 3 (Thursday 28th June, 2018).  This date was chosen 
as the baseline as although not all examiners would have completed standardisation 
successfully and have been cleared to start live marking, they would all have begun 
the process of becoming familiar with the mark scheme and the standards laid down 
by the Principal Examiners. The participants were required to read and sign a consent 
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form before they were able to proceed with the questionnaire. They were able to 
withdraw from the study at any time by not proceeding with the questionnaire. 
Links to the three subsequent questionnaires were then sent at weekly 
intervals, with the link to the final questionnaire sent on the official last date for the 
receipt of marks (Thursday 19th July, 2018).  Each questionnaire required the 
examiner to confirm that s/he had completed the previous questionnaire before 
proceeding.  Questionnaire 2 contained the additional proviso that the examiner had 
completed the standardisation process successfully and had started live marking. 
 
6.4.5 Data analysis 
The following steps were taken to analyse the data. 
 
(i) Initial data screening to identify and address anomalies. 
(ii) Descriptive statistics for participant demographics, and t-tests and χ2 tests to 
compare the demographics of the accurate and inaccurate examiner groups. 
(iii) Statistical investigation and scoring of scale data. 
(iv) Checks for violations of assumptions of normality of outcome variables.  
(v) Use of mixed between-within subjects (2 x 4) ANOVA (SPANOVA) to test 
the predictions regarding how the model might change over the course of the 
A-level examining period (main effect of Time) and to compare the strategies 
used by accurate and inaccurate examiners (main effect of Marker Accuracy 
Group). The non-parametric equivalent Friedman’s ANOVA and Cochran’s 
Q test were used where assumptions of normality were violated.     
 
6.5 Results 
6.5.1 Initial data screening 
All four questionnaires were completed by 53 examiners.  There were no 
missing values as a result of the use of the ‘force choice’ option in Qualtrics which 
requires participants to complete questions in order to proceed. The only issues 
regarding anomalous values occurred in relation to the self-reporting of the number 
of scripts marked. Some examiners (n = 13) did not include the scripts marked as 
part of the standardisation process in their ‘total scripts marked’ values at T1, so the 
script totals at all time points were amended accordingly.   In addition, where there 
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were anomalous total script marked values at T1, for example, totals followed by 
smaller values at T2, the mean score for that time point was assigned (n = 4).   
 
6.5.2 Participant demographics  
The participant demographics for the two groups of examiners, ‘accurate’ 
(not stopped at T2) and ‘inaccurate’ (stopped at T2) were compared using t-tests and 
χ2 tests prior to the SPANOVA analyses (see Table 6.3.) Interestingly there were no 
significant differences between the groups with regards to teaching and examining 
experience, suggesting experience does not impact on marker accuracy, at least at 
this stage in the examining period.  The only significant result was in relation to 
Examiner Position, with all the Team Leaders being in the group of accurate 
markers, which is to be expected as they are selected on the basis of their examining 
ability. As no significant differences were found between the two groups on the REI 
scale this was not included in further analysis. 
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Table 6.3 
Participant demographics for the whole sample and by accuracy at T2  
  Accuracy at T2 
t/chi squared 
(df) p 
 Whole sample 
(n = 53) 
Accurate (not stopped)  
(n  = 31) 
Inaccurate (stopped) 
(n  = 22) 
Gender F = 47 (88.7%)  
M = 6 (11.3%) 
F = 26 (83.9%) 
M = 5 (16.1%) 
F = 21 (95.5%) 
M = 1 (4.5%) 
χ 2 = 1.72 (1) 
 
.19 
Age category 
- 21-30 years 
- 31-40 years 
- 41-50years 
- 51-60 years 
- 61-70 years 
  
9 (17.0%) 
16 (30.2%) 
12 (22.6%) 
14 (26.4%) 
2 (3.8%) 
 
8 (25.8%) 
7 (22.6%) 
6 (19.4%) 
8 (25.8%) 
2 (6.5%) 
 
1 (4.5%) 
9 (40.9%) 
6 (27.3%) 
6 (27.3%) 
0 (0.0%) 
 
χ 2 = 6.64 (4) 
 
.156 
Qualification (Ps could select 
more than one) 
- PhD 
- Masters 
- Postgraduate 
qualification 
- Bachelors 
- Other 
 
2 (3.8%) 
19 (35.8%) 
50 (94.3%) 
 
50 (94.3%) 
4 (13.2%) 
 
2 (6.5%) 
11 (35.5%) 
28 (90.3%) 
 
28 (90.3%) 
2 (6.5%) 
 
0 (0.0%) 
8 (36.4%) 
22 (100.0%) 
 
22 (100.0%) 
5 (22.7%) 
 
n/a 
 
Teaching experience (years) M  = 14.86 
SD = 7.94 
Min = 3 
Max = 42 
x̄  = 14.53 
sd= 8.95 
Min = 3 
Max = 42 
x̄  = 15.32 
sd = 6.43 
Min = 3 
Max = 25 
t = -.325(51) 
 
.726 
 
All examining experience 
(years) 
M  = 7.90 
SD = 6.79 
Min = 0 
Max = 25 
x̄  = 7.94 
sd = 7.68 
Min = 0 
Max = 25 
x̄  = 6.41 
sd = 5.33 
Min = 0 
Max = 18 
t = .854(50.99) 
 
.397 
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AQA Psychology examining 
experience (years) 
M  = 5.26 
SD = 6.02 
Min = 0 
Max = 25 
x̄= 5.55 
sd = 7.05 
Min = 0 
Max = 25 
x̄ = 4.86 
sd = 4.30 
Min = 0 
Max = 17 
t = .438(50.06) 
 
.663 
Examining experience 
- Previous AQA 
experience 
- Previous experience 
with other boards 
- New to all examining 
 
 
n = 41 (77.4%) 
 
n = 4 (7.5%) 
 
n = 8 (15.1%) 
 
 
n = 23 (74.2%) 
 
n = 2 (6.5%) 
 
n = 6 (19.4%) 
 
 
n = 18 (81.8%) 
 
n = 2 (9.1%) 
 
n = 2 (9.1%) 
 
 
χ 2 = 1.11 (2) 
 
 
.573 
Examining position 
(TL = Team Leader 
AE = Assistant Examiner) 
 
TL = 6 (11.3%) 
AE = 47 (88.7%) 
 
TL = 6 (19.4%) 
AE = 25 (80.6%) 
 
TL = 0 (0.0%) 
AE = 22 (100.0%) 
 
χ 2 = 3.07 (1) 
 
 
.035* 
 
Examining other papers this 
summer 
Yes = 17 (32.1%) 
No = 36 (67.9%) 
Yes = 12 (38.7%) 
No = 19 (61.3%) 
Yes = 5 (22.7%) 
No = 17 (77.3%) 
χ 2 = 1.51 (1) .219 
Marked AQA Paper 3 last year Yes = 36 (67.9%) 
No = 17 (32.1%) 
Yes = 22 (71.0%) 
No = 9 (29.0%) 
Yes = 14 (63.6%) 
No = 8 (36.4%) 
χ 2 = 0.38 (1) .573 
REI scores1 
- Need for cognition 
 
 
 
 
- Faith in intuition 
 
M =19.38 
SD = 3.07 
Min = 13 
Max = 24 
 
M =18.51 
SD = 3.31 
Min = 12 
Max = 24 
 
x̄=19.71 
sd = 2.70 
Min = 13 
Max = 24 
 
x̄ =18.91 
sd = 3.53 
Min = 13 
Max = 24 
 
x̄=18.58 
sd = 3.34 
Min = 12 
Max = 24 
 
x̄ =18.41 
sd = 3.35 
Min = 12 
Max = 24 
 
t = .936 (51) 
 
 
 
 
t = .184(51) 
 
 
.354 
 
 
 
 
.855 
Note:   *p < .05 
1As there were no significant differences between the accurate and inaccurate groups no further analysis was conducted using the REI measures. 
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6.5.3 Statistical investigation and scoring of scale data 
As the scales were comprised of three items and Cronbach alpha values are 
sensitive to the number of items in the scale34, the alternative measure of the mean 
inter-item correlation was used to assess the reliability of the scales as recommended 
by Pallant (2016).  These were calculated at T1, the start of the marking period and 
are reported in Table 6.4.  The Cronbach alpha values are also reported for reference.   
 
Table 6.4 
The mean inter-item correlations for the composite scales 
Composite scale 
 
Mean inter-item 
correlation 
Cronbach’s 
alpha 
Thoroughness of reading .254 .512 
Use of physical mark scheme .221 .454 
Use of an internalised marking schema .206 .405 
Self-checking .241 .481 
Confidence in marking decision .382 .644 
Use of gut-feeling .291 .556 
Use of recognition .068 .163 
 
Applying the recommended range of .2 to .4 (Briggs and Cheek, 1986) led to 
the acceptance of six of the seven proposed scales35.  Composite scale scores were 
subsequently calculated for these six scales (range 3 – 15 marks).  Given the low 
mean inter-item correlation obtained for the Recognition scale, a composite scale 
score was not used, but rather the scores on the single item ‘I often recognise 
responses as being typical of particular levels’ (range 1 – 5).  
 
6.5.4 Preliminary checks for assumptions of normality of outcome 
variables 
In addition to the seven scales discussed above, five single question items 
were also included in the analysis, resulting in 12 outcome variables being 
investigated.   The 12 outcome variables are shown in Table 6.5 below. 
 
                                                 
34 For scales with three items, relatively low Cronbach alpha values do not undermine the validity of 
the coefficient (Schmitt, 1996).  Indeed, high values indicate the items may be too homogenous and so 
alpha values of .4 are reasonable (Gasdall, 2012).   
35 Applying the above criteria for Cronbach’s alpha for three items, the same six scales would be 
selected. 
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Table 6.5 
Summary of the outcome variables investigated using SPANOVA, Friedman’s 
ANOVA and Cochran’s Q 
 
 
The outcome variables were checked for violations of assumptions of normality at all 
four time points. Outliers were winsorized, substituted with the nearest value that 
was not an outlier (Field, 2009).  Although ANOVA is fairly robust to violations of 
normality, three variables still violated these assumptions following winsorizing 
outliers: Number of times sought help, Number of times changed mind, Self-checking 
scale. The non-parametric Friedman’s ANOVA was used to analyse the Self-
checking scale.  However, for the other two variables, given that at each of the four 
time points a high proportion of examiners reported not seeking help (T1 = 57%; T2 
= 49%, T3 = 66%, T4 = 66%) and not changing their minds (T1 = 43%, T2 = 64%, 
T3 = 75%, T4 = 81%), the data was re-coded into dichotomous form and analysed 
using Cochran’s Q test to compare (i) the proportions of examiners seeking help or 
not and (ii) the proportions of examiners changing their minds or not at each of the 
The twelve outcome variables by component of the model of marking 
Reading behaviours 
 Number of times the response is read 
 Thoroughness of reading scale 
Use of mark scheme 
 Number of times physical mark scheme is referred to 
 Thoroughness of use of physical mark scheme scale 
 Use of an internalised marking schema scale 
Marking strategies 
 Use of gut feeling scale 
 Use of recognition  
Confidence 
 Overall confidence scale 
 Number of times help was sought (Cochran’s Q) 
 Number of times changed mind (Cochran’s Q) 
Monitoring behaviours 
 Self-checking scale (Friedman’s ANOVA) 
Speed 
 Number of scripts marked per hour 
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four time points, by marker accuracy group. To investigate differences between the 
two groups, post hoc Chi square tests (with Yates’ Continuity Correction) were used 
to explore the association between marker accuracy group and the two variables (i) at 
T1 and (ii) at T4. 
 
6.5.5 Mixed between-within subjects ANOVA (SPANOVA), Friedman 
and Cochran’s Q tests  
The descriptive statistics for the whole sample are presented in Table 6.6 and 
by group (Accurate and not Accurate) in Table 6.7.  Median values are included 
where the Friedman Test was carried out.   
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Table 6.6 
Descriptive statistics for the outcome variables, whole sample by time.  Median 
values included where Friedman Test carried out. 
 
 Whole sample 
(N = 53) 
 T1 T2 T3 T4 
 M (SD) M (SD) M (SD) M (SD) 
Reading behaviours                             
Number of times the response is 
read 
 2.32 (0.70)    
 
2.02 (0.62)  1.94 (0.53)  1.77 (1.83) 
Thoroughness of reading 
 
10.87 (2.19) 10.70 (2.45) 10.85 (2.47)  10.55 (22.43) 
Use of mark scheme 
Number of times the physical 
mark scheme is referred to 
 2.94 (1.26) 
        
1.75 (0.86)  1.33 (0.84)   1.32 (0.78) 
 
Use of physical mark scheme 
 
10.49 (2.24)   9.98 (2.55)   9.81 (2.77) 9.36 (2.49) 
Use of an internalised marking 
schema 
6.25 (2.22)   6.77 (2.31)   7.42 (2.78) 8.06 (2.63) 
Marking strategies 
Use of gut-feeling 
 
  9.49 (1.92) 9.70 (1.76)   9.83 (1.82) 10.08 (2.13) 
Use of recognition   3.62 (0.79) 3.79 (0.72)   3.70 (0.77) 
        
3.85 (0.63) 
Confidence 
Confidence in marking decision 
 
9.32 (2.18) 9.89 (1.83)  10.55 (1.79)     10.79 (2.00)   
Number of times sought help 
(Cochran’s Q test) 
 0.57 (0.72) 
         
 0.91 (1.13) 
 
 0.98 (1.26) 
        
0.49 (0.75) 
        
Number of times changed mind 
(Cochran’s Q test)  
 1.26 (1.29) 
 
0.92 (1.40) 
 
 0.49 (0.97) 
 
  0.40 (0.97) 
 
Monitoring behaviours 
Self-checking  
(Friedman test) 
11.02 (2.21) 
 Mdn = 11.0 
10.47 (1.93) 
 Mdn = 11.0 
  9.64 (2.21) 
  Mdn = 9.0 
  9.13 (2.26) 
  Mdn = 9.0 
Speed of marking 
Number of scripts marked per 
hour 
2.42 (1.32) 
         
 3.02 (1.42) 
 
 3.47 (1.23) 
 
  3.75 (1.36) 
          
 
207 
 
Table 6.7 
Descriptive statistics for the outcome variables by marker accuracy and time. Median values included where Friedman Test carried out. 
 
 
 Accurate (Not stopped at T2) 
(n = 31) 
Not accurate (Stopped at T2) 
(n = 22) 
 T1 T2 T3 T4  T1 T2 T3 T4 
 M (SD) M (SD) M (SD) M (SD)  M (SD) M (SD) M (SD) M (SD) 
Reading behaviours 
Number of times the 
response is read 
2.35 (0.71) 
 
2.06 (0.57) 1.97 (0.55) 1.74 (0.63) 
 
 2.27 (0.70) 1.91 (0.68) 1.91 (0.53) 1.82 (0.59) 
Thoroughness of 
reading 
10.81 (2.12) 10.23 (2.31) 10.13 (2.63) 9.74 (2.19)  10.95 (2.34) 11.36 (2.56) 11.86 (1.83) 11.68 (2.34) 
Use of mark scheme 
Number of times the 
physical mark scheme is 
referred to 
2.87 (1.26) 1.82 (0.88) 1.24 (0.70) 1.13 (0.67)  3.05 (1.29) 
 
1.64 (0.85) 1.45 (1.01) 1.59 (0.85) 
 
Use of physical mark 
scheme 
10.45 (2.43) 9.84 (2.45) 9.42 (2.59) 9.19 (2.63)  10.55 (2.99) 10.18 (2.72) 10.36 (2.99) 9.59 (2.32) 
Use of an internalised 
marking schema 
6.81 (2.18) 7.03 (2.06) 7.87 (2.74) 8.71 (2.51)  5.45 (2.09) 6.41 (2.63) 6.77 (2.76) 7.14 (2.59) 
Marking strategies 
Use of gut-feeling 
 
9.52 (2.03) 9.68 (1.72) 9.68 (1.89) 10.13 (2.19)  9.45 (1.82) 9.73 (1.86) 10.05 (1.73) 10.00 (2.09) 
Use of recognition 3.55 (0.77) 3.84 (0.74) 3.71 (0.74) 
 
3.87 (0.62)  3.73 (0.83) 3.73 (0.70) 3.68 (0.84) 3.82 (0.66) 
 
Confidence 
Confidence in marking 
decision 
8.94 (2.28) 9.71 (2.09) 10.81 (1.66) 10.87 (2.07)  9.86 (1.96) 10.14 (1.39) 10.18 (1.94) 10.68 (1.91) 
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Number of times 
changed mind 
(Cochran’s Q test) 
1.03 (1.20) 
 
0.87 (1.43) 
 
0.39 (0.80) 
 
0.29 (0.74) 
 
 1.59 (1.37) 
 
1.00 (1.38) 
 
0.64 (1.18) 
 
0.55 (1.22) 
 
Number of times the 
examiners sought help 
(Cochran’s Q test)  
0.58 (0.72) 
 
0.81 (1.20) 
 
0.65 (0.99) 0.45 (0.72)  0.55 (0.74) 1.05 (1.05) 1.45 (1.47) 
 
0.55 (0.80) 
Monitoring behaviours 
Self-checking  
(Friedman test) 
11.00 (2.13) 
Mdn = 11.0 
10.42 (2.23) 
Mdn = 11.0 
9.87 (2.25) 
Mdn = 10.0 
9.13 (2.59) 
Mdn = 9.0 
 11.05 (2.38) 
Mdn = 12.0 
10.55 (1.44) 
Mdn = 10.5 
9.32 (2.17) 
Mdn = 9.0 
9.14 (1.75) 
Mdn = 9.0 
Speed 
Number of scripts 
marked per hour 
2.55 (1.36) 2.77 (1.33) 3.45 (1.31) 
 
3.65 1.43) 
 
 2.23 (1.27) 
 
3.36 (1.50) 3.50 (1.14) 3.91 (1.27) 
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Statistical analysis 
The results of the SPANOVA and Friedman analyses are reported below. 
Where the assumption for sphericity was violated, the degrees of freedom were 
corrected using Greenhouse-Geisser estimates and reported accordingly.  Bonferroni 
correction was applied to adjust significance for multiple comparisons.  All effects 
are reported as significant at p < .05 unless stated otherwise.  A summary of the 
predicted changes in the different components of the model and the associated results 
of the statistical analysis is provided in Table 6.8 ahead of a more detailed 
presentation of the results.  
  
210 
 
Table 6.8 
Summary of the predictions and the main results for the outcome variables, whole 
sample and by marking accuracy.  
 
Note: Italicised entries indicate where the results were counter to the predicted 
change. 
 
 
 
 
 
   Examiner group 
 
Outcome variable 
 
Predicted 
change 
Whole 
sample 
Accurate Inaccurate 
Reading behaviours 
 Number of times the 
response is read 
Decrease Decreased 
 
Decreased 
 
Decreased 
 
 Thoroughness of 
reading 
Decrease No change No change No change 
 
Use of mark scheme 
 Number of times 
physical m/s referred to 
Decrease Decreased 
 
Decreased 
 
Decreased 
 Use of physical mark 
scheme 
Decrease Decreased Decreased Decreased 
 Use of an internalised 
marking schema 
 
Increase Increased 
 
Increased No change 
Marking strategies 
 Use of gut feeling Increase No change No change No change 
 Use of recognition Increase No change No change No change 
Confidence 
 Overall confidence  Increase Increased Increased No change 
 Seeking help Decrease No change No change No change 
 Changing mark decision Decrease Decreased 
 
Decreased Decreased 
Monitoring behaviours 
 Self-checking Decrease Decreased 
 
Decreased Decreased 
Speed of marking 
 Number of scripts 
marked per hour 
Increase Increased 
 
Increased 
 
Increased 
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(i) Reading behaviours 
Frequency of reading: As predicted, the number of times responses were read 
decreased over the examining period, with the results of the SPANOVA showing a 
significant main effect of time on Frequency of reading, F (2.28, 116.29) = 13.73, p 
< .001, ηp2 = .21, with responses being read more frequently at the start of the 
marking period, T1 (M = 2.32, SD = 0.70) than at the end, T4 (M = 1.77, SD = 0.61), 
p < .001.  Neither the main effect of marker accuracy nor the interaction effect were 
significant (all F < 1), indicating that both groups of examiners showed a reduction 
in the number of times they read the response over the examining period.  
Interestingly this suggests that being asked to stop marking does not impact on 
frequency of reading, whereas it might be expected that this would lead to examiners 
reading the responses more frequently.   
Thoroughness of reading: Counter to the prediction made, the results found 
no significant main effect of time on Thoroughness of Reading, F (3, 153) = .418, p 
= .740, ηp2 = .01, indicating no change in how thoroughly responses were read over 
the examining period.  However, there was a significant main effect of marker 
accuracy, F (1, 51) = 5.02, p = .029, ηp2 = .09 and a significant interaction between 
time and marker accuracy, F (3, 153) = 4.56, p = .004, ηp2 = .08 so a number of post 
hoc tests were carried out to investigate the interaction further.   
Figure 6.1 shows that the mean reading thoroughness scores for the accurate 
markers decreased over the marking period, whereas those for the inaccurate markers 
increased. 
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Note: * Significant after correction for multiple comparisons 
 
Figure 6.1. Mean Thoroughness of Reading scores by marker group 
 
After correcting for multiple comparisons36, alpha was set at p < .0125. Post-
hoc one way ANOVAs found no significant effect of time for either the group of 
accurate examiners, F(3, 90) = 3.59, p = .017, ηp2 = .11, or the group of inaccurate 
markers, F(3, 63) = 1.72, p = .172, ηp2 = .08, although both groups had moderate to 
large effect sizes. However, post hoc t-tests identified a significant difference in the 
Thoroughness of Reading scores at T3 between the accurate markers (M = 10.13, SD 
= 2.63) and the inaccurate markers (M = 11.86, SD = 1.83; t (51) = -2.67, p = .010, 
two-tailed).  The magnitude of the difference in the means (mean difference = -1.74, 
95% CI: -3.04 to -.43) was large (d = .76)37.  Similarly, at T4 there was a significant 
difference in the Thoroughness of Reading scores between the accurate markers (M = 
9.74, SD = 2.19) the inaccurate markers (M = 11.68, SD = 2.34; t (51) = -3.09, p = 
.003, two-tailed).  The magnitude of the differences in the means (mean difference = 
-1.94, 95% CI: -3.20 to -.68) was large (d = .86).   
In summary, the results for Reading Behaviours indicated that over the 
examining period, responses continued to be read thoroughly, but they were read less 
                                                 
36 2 x (one-way ANOVAs) and 2 x (t-tests).   
37 Cohen’s d adjusted for different sample sizes in all t-tests. 
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frequently.  Interestingly, the results also suggest, possibly counter-intuitively, that 
marking inaccuracy was not associated with a lack of thoroughness of reading, with 
the group of inaccurate markers having significantly higher mean scores than the 
accurate group at T3 and T4.  
 
(ii) Use of mark scheme 
The use of the mark scheme was investigated using three measures: the 
frequency and thoroughness of use of the physical mark scheme and the use of an 
internalised marking schema.   
 
Frequency of use of the physical (on-screen) mark scheme. The results of the 
(2 x 4) SPANOVA for the Frequency of use of the physical (on-screen) mark scheme 
were in the predicted direction for both groups of examiners, with a significant main 
effect of time found, F (2.03, 103.29) = 58.22, p < .001, ηp2 = .53, The descriptive 
statistics showed  that there was a reduction in the Number of times the physical mark 
scheme was referred to at each of the four time points, which was significant 
between T1 (M = 2.94, SD = 1.26) and T4 (M = 1.32, SD = 0.78), p < .001.  
  
Thoroughness of use of physical mark scheme. Again, the results of the (2 x 
4) SPANOVA were in the predicted direction, with significant main effect of time, F 
(3, 153) = 3.11, p = .028, ηp2 = .06.  The mean scores decreased across the four time 
points, which again was significant between T1 (M = 10.49, SD = 2.24) and T4 (M = 
9.36, SD = 2.49), p = .007.    
 
There were no significant main effects for marker accuracy for either measure, nor 
were there any significant interaction effects (all F < 1). As with the results for 
reading behaviours, of interest is that were no differences between the two groups of 
examiners, again indicating that being asked to stop marking did not have an impact 
on this aspect of marking behaviour. 
 
Use of an internalised marking schema. The results of the (2 x 4) SPANOVA 
for the Use of an internalised marking schema were interesting as although the main 
effect of time was significant, F (3, 153) = 9.14, p < .001, ηp2 = .15 and went in the 
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expected direction, with a significant difference in the examiners’ reported use of an 
internalised marking schema between the start of the marking period, T1, (M = 6.25, 
SD = 2.22) and the end, T4 (M = 8.06, SD = 2.63),  p < .001 (alpha adjusted for 
multiple comparisons38 set as p < .008) the main effect of marker accuracy was 
significant, F (1, 51) = 5.01, p = .030, ηp2 = .09 and the descriptive statistics showed 
that the accurate markers had higher mean scores at all four time points, as shown in 
the bar chart in Figure 6.2 below.  (There was no significant interaction effect, F < 
1).
 
Figure 6.2. Mean Use of Internalised Marking Schema scores by marker group 
 
Post hoc tests were carried out to investigate the scores of the two groups of 
markers, again with alpha set to p < .008.  One way ANOVAs revealed that there 
was a significant effect of time for the accurate markers, F(2.21, 66.30) = 7.21, p = 
.001, ηp2 = .19, with a significant difference between the means at T1 (M = 6.81, SD 
= 2.18) and T4 (M = 8.71, SD = 2.51), p = .002.  For the group of inaccurate markers, 
the effect of time was not significant, F(3,63) = 3.26, p = .027, ηp2 = .13, although 
there was a large effect size.  T-tests were conducted to compare the differences in 
scores between the accurate and inaccurate markers at T1 and T4, but with the 
correction for multiple comparisons, neither found a significant difference between 
                                                 
38 2 x (1-way ANOVAs, 2 x (T1 v T4 comparisons), 2 x t-tests. 
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the groups, (see Figure 6.2 above) although both had a moderate effect size (at T1, 
Cohen’s d = .64 and at T4, d = .62).   
In summary, the results for the Use of the Mark Scheme demonstrated that 
over time, all examiners came to rely less on the physical mark scheme and 
increasingly on an internalised marking schema, although the use of a marking 
schema was more apparent for the group of accurate examiners, where there was a 
significant effect of time and a significant difference in the means between T1 and 
T4.  Combining these findings with the non-significant effect of time for the 
inaccurate examiners, the results suggest perhaps counter intuitively, that marking 
accuracy was associated with the use of an internalised marking schema.    
 
(iii) Marking strategies 
Use of gut feeling and Use of recognition.  The use of both Gut feeling and 
Recognition as marking strategies was predicted to increase over the examining 
period, with examiners coming to rely increasingly on both gut-feeling and 
recognition as they became familiar with typical responses.  However, there were no 
significant main effects of either time or marker accuracy, nor were there any 
significant interaction effects, for either (all F < 1).  A small to medium effect size 
was found for the effect of time on the Use of gut-feeling (ηp2 = .04), but as can be 
seen from the mean results at T1 (M = 9.49, SD = 1.92) and T4 (M = 10.08, SD = 
2.13), there was only a minimal change in the scores between the start and end of the 
examining period.  There was a similarly very small change in scores from T1 (M = 
3.62, SD = 0.79) to T4 (M = 3.85, SD = 0.63) for the Use of recognition, and a small 
to medium effect size (ηp2 = .03).   
These findings indicate that the use of both gut-feeling and recognition as 
marking strategies did not increase over the examining period.  Further, there were 
no differences in their use by the two groups of examiners, suggesting that neither 
strategy was associated with marking accuracy.  
 
(iv) Confidence  
Examiner confidence was investigated using three measures: Confidence 
scale, Number of times help was sought and Number of times changed minds.  The 
results for all three variables were in the hypothesised directions.  
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Confidence scale. There was a significant main effect of time on the 
Confidence scale scores, F (3, 153) = 10.17, p < .001, ηp2 = .17, with a significant 
difference in the scores between T1 (M = 9.32, SD = 2.18) and T4 (M = 10.79, SD = 
2.00), p < .001 (alpha, adjusted for multiple comparisons39, set as p < .01).  
Combined with the main effect of marker accuracy being non-significant, (F < 1), the 
results indicate that both groups became more confident in their marking decisions 
over the course of the examining period.  However, there was a significant 
interaction effect, F (3, 153) = 3.16, p = .027, ηp2 = .06.   
Figure 6.3 demonstrates that whilst both groups of markers showed an 
increase in confidence over the examining period, the inaccurate group have higher 
mean confidence scores at T1 and T2, but lower mean scores at T3 and T4 
 
Figure 6.3. Mean Confidence scale scores by marker group 
 
Given the significant interaction effect, post-hoc tests were conducted to 
investigate the confidence scores in the two groups of markers.  Initially one way 
ANOVAs were performed comparing the confidence scores for each group of 
markers over the four time points.   These revealed that there was a significant effect 
of time and a very large effect size for the accurate markers, F (2.32, 69.69) = 15.17, 
p < .001, ηp2 = .34, and a significant difference in the scores between T1 (M = 8.94, 
                                                 
39 2 x (1-way ANOVAs), 3 x (T1 v T4 comparisons). 
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SD = 2.28) and T4 (M = 10.87, SD = 2.07), p < .001.  However, there was no 
significant effect of time for the inaccurate markers, F (3, 63) = 1.23, p = .307, ηp2 = 
.06, although there was a moderate effect size.  The difference in the scores between 
T1 (M = 9.86, SD = 1.96) and T4 (M = 10.68, SD = 1.91) for the inaccurate group 
was not significant, p = .062. These findings show that as might be expected, the 
accurate markers increased in confidence over the examining period, but that there 
was no effect of time on the inaccurate markers.  
Number of times help was sought. (Analysed using Cochran’s Q test as 
explained in Section 6.5.4.) The bar charts in Figure 6.4 show that very little change 
occurred across the marking period in either group of examiners.  
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Figure 6.4.  Percentage of the accurate and inaccurate examiner groups not seeking help (‘none’) and seeking help (‘At least 
once’) at the four time points 
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Cochran’s Q tests were used to investigate changes over the examining period and 
post hoc Chi square tests were used to investigate differences between the two 
groups of examiners at the start (T1) and end (T4) of the examining period. The 
results are summarised in Table 6.9.  
 
Table 6.9 
Summary of the results of Cochran’s Q tests and post hoc Chi square tests for the 
Number of times examiners reported seeking clarification  
 
Number of times examiners sought 
help (None/Once or more) by Time 
(T1/T2/T3/T4) 
 Number of times examiners sought help 
(None/At least once) by Marker group 
(Accurate/Inaccurate) 
 Cochran’s Q   Chi square (with Yates’ 
Continuity Correction) 
 χ2 
(df,  n) 
p   χ2 
(df,  n) 
p1 
Accurate 
examiners 
1.44 
(3, n = 31) 
 
p =.697  At T1 0.001 
(1, n = 53) 
p =.979 
Inaccurate 
examiners 
6.50 
(3, n = 22) 
p =.090  At T4 0.000 
(1, n = 53) 
p =.987 
1Alpha adjusted for multiple comparisons (2 x chi square tests) reported as p < .025. 
 
The results show in both groups and at all time points, a large proportion of 
examiners reported never seeking help.  There was no significant change in the 
proportion of examiners seeking help across the time points, for either group of 
examiners, suggesting that the Number of times examiners reported seeking help 
remained consistent over the examining period. In addition, the results of the post 
hoc chi-square tests found no association between marker accuracy and whether 
examiners sought help or not at both the start (T1) and the end (T4) of the examining 
period.   
Number of times examiners changed minds. The same analyses were 
conducted on the data for the Number of times examiners reported changing their 
minds.   Figure 6.5 shows a decrease in the proportion of examiners who reported 
changing their minds over the four time points. 
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Figure 6.5.  Percentage of the accurate and inaccurate examiner groups not changing their minds (‘none’) and changing their minds 
(‘At least once’) at the four time points 
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The results of the Cochran’s Q tests and post hoc Chi square tests are summarised in 
Table 6.10.  
 
Table 6.10 
Summary of the results of Cochran’s Q tests and post hoc Chi square tests for the 
Number of times examiners reported changing their minds 
 
Number of times examiners changed 
their minds (None/Once or more) by 
Time (T1/T2/T3/T4) 
 Number of times examiners changed their 
minds (None/At least once) by Marker 
group (Accurate/Inaccurate) 
 Cochran’s Q   Chi square (with Yates’ 
Continuity Correction) 
 χ2 p   χ2 
(1, n = 53) 
p1 
Accurate 
examiners 
(3, n = 31) 
18.41 
p < .001  At T1 1.33 p =.250 
Inaccurate 
examiners 
(3, n = 22) 
14.29 
p =.003  At T4 0.062 p =.804 
1Alpha adjusted for multiple comparisons (2 x chi square tests) set as p < .025 
 
For both groups of examiners there was a significant change in the proportion 
of examiners who reported changing their minds across the time points, with the 
proportion of those changing their minds at least once decreasing over the examining 
period in both groups of examiners.  These results support the prediction that the 
Number of times examiners reported changing their minds would decrease over the 
examining period.  The results of the post-hoc chi-square tests at both T1 and T4 
found no association between marker accuracy and whether examiners changed their 
minds or not.   
 
Overall the findings for the three measures of confidence show an association 
between marker accuracy and confidence in the expected direction.  The group of 
accurate markers increased in confidence over the marking period, as was 
demonstrated in the increase in Confidence scale scores and in the reduction in the 
number of times they changed their minds regarding their final marking decision.  In 
contrast, although the group of inaccurate markers showed a similar reduction in the 
number of times they changed their minds, their Confidence scale scores did not 
change.  The first finding may reflect the time pressures examiners are under, which 
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may contribute to them being less likely to check their decision and consequently to 
changing their minds.  Monitoring behaviour is investigated further in the next 
section. 
 
(v) Monitoring behaviours 
Self-checking scale.  The results of Friedman tests and post-hoc Wilcoxon 
signed ranks tests to compare the difference in the scores between T1 and T4 are 
summarised in Table 6.11 below. 
 
Table 6.11 
Descriptive statistics, and Friedman and Wilcoxon Signed Ranks test results 
 Friedman test  Wilcoxon signed ranks 
test 
 Median score       
 T1 T2 T3 T4 χ2 p  z p r 
Self-checking scale       
Whole  
sample 
11.0 11.0 9.0 9.0 41.76 p < .0011  -4.54 p < .0012 .62 
Accurate 
examiners 
11.0 11.0 10.0 9.0 20.91 p < .0012  -3.57 p < .0012 .49 
Inaccurate 
examiners 
12.0 10.5 9.0 9.0 23.35 p < .0012  -2.87 p < .0012 .39 
1 Alpha set as p < .05.  
2 Alpha adjusted for multiple comparisons40 set as p < .004 
 
The results were very similar for the whole sample and the separate accurate and 
inaccurate groups, with a statistically significant difference found for the Self-
checking scores across the four time points. The post-hoc Wilcoxon signed ranks 
tests identified a significant difference between the median scores at the start (T1) 
and the end (T4) of the examining period for the whole sample and the two groups, 
providing support for the prediction that self-checking would decrease over the 
examining period.  Of interest is that being asked to stop marking did not lead to an 
increase in the self-checking of marking decisions.  
 
 
                                                 
40 2 x (Friedman tests), 3 x (Wilcoxon Signed Ranks tests). 
223 
 
(vi) Speed of marking 
Number of scripts marked per hour. The number of scripts marked per hour 
was self-reported by the examiners.  As predicted, examiners became faster over the 
examining period, with the results of the (2 x 4) SPANOVA finding a significant 
main effect of time, F (2.09, 106.56) = 32.06, p < .001, ηp2 = .39.  There was a 
significant difference between the number of scripts marked per hour at the start of 
the marking period, T1 (M = 2.42, SD = 1.32) and at the end, T4 (M = 3.75, SD = 
1.36), p < .001 (alpha adjusted for multiple comparisons41 set as p < .004).  The main 
effect of marker accuracy was not significant, F (1, 51) = .20, p = .656, ηp2 = .004, 
but as there was a significant interaction effect, F (2.09, 106.58) = 3.24, p = .041, ηp2 
= .060, post-hoc tests were carried out to investigate this further (again, alpha 
reported as p < .004).  
The bar chart in Figure 6.6 illustrates a change in the mean distribution 
between T1 and T2, with the accurate group marking more scripts per hour at T1, but 
fewer scripts per hour at the three subsequent time points.    
Note: * Significant after correction for multiple comparisons 
 
Figure 6.6. Number of scripts marked per hour at the four time points, by marker 
accuracy. 
                                                 
41 2 x (one-way ANOVAs), 3 x (T1 v T4 comparisons), 6 x (additional pairwise comparisons), 1 x (t-
test). 
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The results of post-hoc one way ANOVAs were significant for both the 
accurate markers, F(1.79, 53.66) = 15.21, p < .001, ηp2 = .34, with a significant 
difference between the number of scripts marked per hour at T1 (M = 2.55, SD = 
1.36) and at T4 (M = 3.65, SD = 1.43), and also the inaccurate markers, F(2.05, 
43.11) = 19.55, p < .001, ηp2 = .48, with again, a significant difference between the 
number of scripts marked per hour at T1 (M = 2.23, SD = 1.27) and at T4 (M = 3.91, 
SD = 1.27).    
Given the significant interaction effect and the change in mean distribution 
between T1 and T2, additional pairwise comparisons were carried out for both 
groups of examiners (T1 v T2, T2 v T3, T3 v T4).   For the accurate examiners, no 
significant difference was identified between T1 and T2 (p = .198), nor between T3 
and T4 (p = .031), but there was a significant difference between T2 and T3 (p < 
.001).  In contrast, pairwise comparisons for the inaccurate group of examiners 
identified a significant difference between T1 and T2 (p < .001) and between T3 and 
T4 (p < .001), but not between T2 and T3 (p = .480).  These results might suggest 
that the inaccurate markers increased their rate of marking too quickly at the start of 
the examining period, before embedding an accurate understanding of the mark 
scheme.  Being stopped at T2 may have contributed to a slowing down of the rate of 
increase in marking speed, although this was a temporary impact as there was a 
further significant increase in the last week of the examining period.  In contrast, the 
accurate markers had a steadier increase in their rate of marking, only speeding up 
significantly at T2 when their understanding of the mark scheme was in effect 
confirmed by being allowed to continue marking.  
In summary, the speed of marking increased over the examining period, but 
there were differences between the accurate and inaccurate examiners.  Interestingly, 
as the bar chart shows, the inaccurate markers marked more scripts per hour than the 
accurate markers at all time points other than T1, which might suggest that speed of 
marking is a factor in marking accuracy. However, a t-test at T2, where there was the 
largest difference between the two groups of examiners, found there was no 
significant difference in the number of scripts marked per hour between the accurate 
examiners (M = 2.74, SD = 1.34) and the inaccurate examiners (M = 3.34, SD = 1.51; 
t (51) = -1.53, p = .133, two-tailed) and the magnitude of the differences in the means 
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(mean difference = -.59, 95% CI: -1.38 to .20) was small to medium (d = .43).  This 
suggests further investigation is required before such conclusions can be drawn.  
 
Overall summary of statistical analyses for all outcome variables 
A summary of the results of the statistical investigations was provided in 
Table 6.8 at the start of this section.  A simplified summary is presented in Figure 6.7 
below.  
 
Accurate examiners 
 
Inaccurate examiners 
Mark faster 
 
Read response fewer times 
 
Read the response as thoroughly 
 
Refer to the physical mark scheme less 
 
Refer to the physical mark scheme less thoroughly 
 
Rely more on an internalised marking 
schema 
 
No change in use of an internalised 
marking schema 
No change in use of gut feeling  
 
No change in use of recognition  
 
Confidence increases 
 
No change in confidence 
Change their minds less often 
 
Seek help a similar amount of times 
 
Self-checking of marking decisions decreases 
 
 
Figure 6.7.  Simplified summary of the results of the statistical analyses. Italicised 
phrases identify results that were counter to the predictions made. 
 
  
226 
 
The results show support for some, but not all of the predictions made of the 
model.  Of particular interest are the components of the model where the results were 
unexpected: Thoroughness of Reading, Use of gut feeling and Use of recognition, 
where no change was observed over the examining period, and Use of an 
internalised marking schema, which increased significantly in the group of accurate 
examiners, but not in the inaccurate group.  Implications for the model of marking 
and how it changes over the examining period are discussed below.  
 
6.6 Discussion  
6.6.1 Implications for the model of marking 
Both groups became faster as the examining period progressed, which 
predominantly appeared to be the result of changes in the use of the mark scheme 
rather than changes in reading behaviours.  Regarding reading behaviours, there was 
a decrease in the number of times the response was read, but no change in how 
thoroughly it was read.  Indeed, for the inaccurate group, the reading thoroughness 
scores increased across the examining period, although this was not a significant 
change. This is of interest as it suggests that marking inaccuracy was not associated 
with a lack of thoroughness of reading.   
With regards to the mark scheme, examiners referred to the on-screen mark 
scheme less frequently and less thoroughly and increased their reliance on an 
internalised marking schema, although this was only significant in the group of 
accurate markers.  There were no changes in the use of either gut feeling or 
recognition as marking strategies, suggesting the increase in speed of marking was 
not the result of a reliance on faster, intuitive System 1 processes of dual processing 
theories (e.g. Evans, 2003; Stanovich & West, 2002).  These results on the use of 
both recognition and gut-feeling as marking strategies also undermine the prediction 
made of the model that there may be a move to a one-stop marking process of 
recognition-primed decision making (Klein, 1999).  
Another factor that contributed to the increased speed of marking was that all 
examiners reported changing their minds less frequently and double-checking their 
marking decisions less often.  This might suggest a reduction in the number of times 
the evaluating strategy was used.  It might also suggest that as examiners become 
increasingly familiar with the mark scheme, the concurrent evaluations they make as 
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they read the response through are more mark scheme informed, as observed by 
Crisp (2008a), which in turn may enable an overall evaluation to be reached with less 
engagement with the mark scheme, in contrast to the distinct stage of ‘formal 
evaluation against the mark scheme’ identified in Study 2.  Whereas in Study 2 this 
process appeared to over-ride the initial impression formed, conceptualised as a 
working hypothesis which was formally tested against the mark scheme, it is less 
clear that such a process occurs.  Thus having read the response through thoroughly, 
an overall evaluation may be reached and then ‘confirmed’ with reference to the 
mark scheme, rather than the use of the mark scheme informing the marking 
decision.  It is not clear whether the examiners are identifying, categorising and 
quantifying relevant information during this ‘reading with evaluation’ process, as 
suggested in Einhorn’s (2000) explanation of expert judgement, or whether as Crisp 
(2010b) suggested, the evaluations are made against prototypes.  However, the lack 
of significant changes in the use of recognition as a marking strategy might suggest 
the former is occurring.  
Therefore, the evidence does not support the prediction that there would be a 
shift from a two-stage process of marking to a one-step process involving gut feeling 
and recognition, and perhaps a corresponding reliance on scanning as a cognitive 
marking strategy; examiners continued to read carefully.  Rather, the results may be 
interpreted as suggesting a two-stage process remains, as identified in Crisp’s 
(2010b) model and the Study 2 findings, but that the ‘balance of power’ in the 
decision-making process shifts to the first stage.  A mark scheme informed 
impression develops from the first stage of (thorough) reading with concurrent 
evaluations, which is followed by an overall evaluation, which may occur with 
reference to the physical mark scheme or an internalised marking schema.  However, 
this second process is now more a process of confirming the initial impression, rather 
than informing the marking decision and providing a clear check of the initial 
impressions formed, observed in Study 2. This suggestion is further supported by the 
finding that both groups of examiners reported changing their minds less frequently, 
perhaps as a result of their initial judgements becoming more mark scheme informed 
and therefore it being less likely that they will change their minds when making the 
overall evaluation.  In addition, examiners face increasing time pressures as they 
attempt to complete their marking quota within the specified deadlines, which might 
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further explain a shift in the balance of decision-making power from E2 to E1(inf).  A 
revised model of marking based on the conclusions drawn here is shown in Figure 
6.8. 
One possible explanation for a two stage process remaining is that whilst 
examiners may gain marking experience, they do not gain marking expertise.  The 
main examining period lasts approximately three weeks and therefore it may be that 
examiners do not accumulate the hours of practice required to acquire expertise 
(Ericsson, Krampe, & Tesch-Römer, 1993).  Thus whilst they may gain in 
confidence, their confidence may be misplaced. 
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Figure 6.8. Revised model of marking.   
 
Red text identifies changes to the wording of the original model. 
 
The balance of decision 
making shifts from E2 to 
a mark scheme informed 
E1 (E1(inf)). 
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6.6.2 Differences between the accurate and inaccurate markers 
As previously referred to, no literature was identified which specifically 
compared the cognitive marking processes of accurate and inaccurate markers, 
although comparisons have been made between markers with differing levels of 
experience or subject knowledge Cumming, 1990; Elander & Hardman, 2001; 
Milanovic et al., 1996). Interestingly, the only differences identified in the current 
study were in (i) examiner confidence, with the accurate markers increasing over the 
examining period and no effect of time found for the inaccurate markers, and (ii) in 
the reported use of an internalised marking schema. Whilst the confidence results are 
as anticipated, the findings on use of an internalised marking schema are more 
surprising, as one possible explanation for inaccurate marking might be that 
examiners stop referring regularly to the mark scheme and rely instead on an 
inaccurate internalised version.  However, the results of this study identified that the 
accurate markers used an internalised marking schema more.   
One explanation for this which would also explain the previously reported 
findings that there may be different ways of marking accurately (Greatorex & Suto, 
2006; Milanovic et al., 1996; Vaughan, 1991) might be that it is not whether or how a 
mark scheme is used that is important for marking accuracy, but what is of critical 
importance is the examiner’s understanding and subsequent application of the mark 
scheme. The strategies used by an examiner, the number of times s/he refers to the 
mark scheme are less important than his/her embedded understanding of the marking 
criteria.  With regards to the model of marking, the difference between accurate and 
inaccurate markers is explained by what is being used to inform the evaluating at the 
first stage of evaluating, E1(inf) and to a lesser extent given its perceived diminished 
role in the decision-making process at E2.  The differences are illustrated in Figure 
6.9. 
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Figure 6.9. How the model of marking explains accurate and inaccurate marking 
Inaccurate markers – follow a similar process, but their evaluations are not based 
on an embedded, shared and accurate understanding of the mark scheme. 
Accurate markers – make accurate, mark scheme informed evaluation. 
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6.6.3 Methodological limitations 
This was a longitudinal study which relied on self-report measures and 
resulted in a final sample of 53 examiners.  Although this was a reasonable size for a 
study requiring examiners to complete four questionnaires during the live marking 
period, the sample size did impact on the statistical investigations possible.  For 
example, it was not possible to investigate the impact of being stopped at different 
time points, or on multiple occasions as the group sizes became too small for 
meaningful statistical analysis.  
Accuracy was operationalised as whether examiners were asked to stop 
marking at T2, the second questionnaire time point which was the first point when 
data on being asked to stop marking could be collected.  As explained above, it was 
not possible to directly investigate how these groups might change over the 
examining period, whether the accurate markers remained accurate and the 
inaccurate markers remained inaccurate.  However, the examiners were asked in each 
questionnaire whether they had been asked to stop marking and 91% of the 
examiners asked to stop marking at T2 (n = 22) reported being stopped from marking 
at least once more, with 60% reporting being stopped at all three time points. This 
suggests that being asked to stop marking did not appear to change the marking 
accuracy of many examiners.  This is in keeping with research which has 
investigated marking consistency over time which reported that feedback from senior 
examiners did not have an effect on future accuracy (Pinot de Moira, Massey, Baird, 
& Morrissy, 2002) and that whether an examiner is lenient or severe in his/her 
marking similarly remains consistent over an examining period (Morrissy, 2000; 
Pinot de Moira et al., 2002). 
The analysis focused on the marking of one Psychology examination paper 
and therefore the conclusions drawn are acknowledged to be within this context.  
However, the paper was chosen because it contained a variety of question types and 
was a contrast to the questions used in the original research into cognitive marking 
strategies (Suto & Greatorex, 2008b, 2008a) and enabled comparisons with the only 
other known model for judgement and decision-making processes underpinning A-
level marking (Crisp, 2010b). This was important as Crisp’s (2010b) model was 
representative of marking after 50 scripts and so provided a point of comparison to 
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the model identified in Study 2, representative of the start of an examining period 
and the amended model produced here, at the end of the examining period.  
Another limitation was that the Recognition rating items did not work 
effectively as a scale.  The low mean inter-item correlation (.068) meant that the 
scale was not used and instead, Recognition was measured by the responses to the 
single item ‘I often recognise responses as being typical of particular levels’, which 
was measured on a 1 – 5 Likert scale. On closer examination of the original three 
items it might be concluded that the other two items were not distinct from other 
possible categories.  (For example, I reach a mark decision after a single reading of 
the response might be more associated with reading behaviours and I only refer 
directly to the mark scheme (printed or on screen) for unusual responses might be 
more connected with the use of the mark scheme.) The results showing that 
recognition did not increase over the examining period were surprising and it may be 
that the 5-point scale used did not fully capture this process.  Therefore, whilst the 
results suggest that recognition was not used by the examiners in this study, this 
finding should perhaps be treated with caution, particularly within the wider context 
of the research and the references made to both recognising responses and having a 
gut feeling by the Study 1 examiners.   
The lack of reported change over the examining period for both recognition 
and gut feeling may also be impacted by social desirability bias, with examiners not 
wishing to identify as marking in anything other than a careful, considered way.  
However, this would seem less likely to be a concern when completing an 
anonymous questionnaire than in a face-to-face interview, which was the format used 
in Study 1 when the initial references were made to gut feeling and recognition as 
marking processes. The use of both processes remain of interest for subsequent 
research. 
 
6.7 Conclusion 
This research has produced the only known investigation of how marking 
processes change over the course of an examining period.  The results suggest that 
although examiners become faster at marking, this is not a result of reading less 
thoroughly and using a process of recognition primed decision making (Klein, 1999) 
nor a premature migration of complex System 2 marking processes to System 1 
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(Kahneman & Frederick, 2002; Suto & Greatorex, 2008a).  Rather, examiners 
continue to read thoroughly, but come to rely on the physical mark scheme less.  
Interestingly, this is the same in both accurate and inaccurate markers, which 
combined with the finding that an increased reliance on an internalised marking 
schema was associated with marking accuracy and not inaccuracy, suggests marking 
accuracy may be the result of an early embedded accurate representation of the mark 
scheme and not careful and frequent reference to the physical mark scheme. Further 
investigation of the revised model of marking was carried out in Study 4. 
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Chapter 7 
 
Study 4: Seeking to inform or to confirm? Using eye-tracking 
to investigate how examiners reach a marking decision: a multi-
methods study. 
 
7.1 Overview 
The research presented in this chapter, Study 4 was designed to run 
concurrently with Study 3 in order to provide additional insight into the way marking 
processes may change as an examiner gains experience over the A-level examining 
period.  The findings were used in combination with those from Study 3 to further 
inform the model of marking described in the previous chapter.  However, whilst 
Study 3 provided mainly quantitative data to investigate how the components of the 
model of marking developed in Study 2 change, Study 4 was designed to provide 
further understanding using qualitative analysis of interviews alongside eye-tracking 
data.   
 
7.2 Introduction  
The model of marking presented in the previous chapter illustrated the 
marking processes involved when examiners are marking ‘at speed’, having gained 
experience of the mark scheme and marking practices over the examining period.  
The prediction had been made that marking at this stage would be a one-stage 
process underpinned by quick, intuitive decisions typical of System 1 processing 
(Kahneman & Frederick, 2002a; Stanovich & West, 2002), for example recognition-
primed decisions (Klein, 1999) and decisions based on the examiner’s gut feeling.  
Instead the marking process was shown to continue to involve a two stage process of 
evaluation.  
However, it was concluded that the balance of decision making had moved 
from the stage of formal evaluation against the mark scheme identified in Study 2, to 
the initial stage of evaluation which occurred as the response was read.  These 
concurrent evaluations were likely to be mark scheme informed, as similarly 
observed by Crisp (2008a).  This conclusion was supported by the findings that 
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reading remained thorough and the physical mark scheme was referred to less 
frequently. The overall evaluation still occurred, but given the reduced deliberation 
identified, with examiners reporting a decrease in the number of times they changed 
their minds, read the response and referred to the physical mark scheme, it was 
suggested that this process of evaluation might serve more to confirm the preliminary 
impression resulting from the initial reading than to inform the marking decision.   
This revised model accounted for the difference between accurate and 
inaccurate markers in terms of the accuracy of their understanding of the mark 
scheme and how it should be applied, rather than in relation to their use of the mark 
scheme. This conclusion was based on the findings that the inaccurate markers were 
not reading responses less thoroughly, nor switching to relying on an internalised 
marking schema prematurely, nor relying on a misplaced gut-feeling.  Their marking 
was similar to that of the accurate markers, suggesting it might not be what they were 
doing, but how they were marking, perhaps relying on an inaccurate understanding of 
the mark scheme. 
The study presented in this chapter was a small scale eye-tracking study with 
a follow-up interview to gain further insight into the marking process. Data were 
collected twice, once at the start of the marking period and again at the end in order 
to explore the information used by examiners to inform their marking decisions when 
they are both ‘novices’ and ‘experts’ in that particular marking session.   Of 
particular interest was the nature of the information used to reach the marking 
decision, how thoroughly the response was read and how or if the physical mark 
scheme was used.   
This study also enabled an exploration of the marking process without the 
potential impact of think-aloud on cognitive processes.  Although research into the 
validity of using verbal protocol analysis in the study of cognitive processes 
examination marking has concluded that it can be a “sound method” (Crisp, 2008b, 
p. 11) and there was no significant impact on marking accuracy, it is not without its 
limitations.   For example, in Crisp’s research examiners did report some impact on 
their marking behaviour including that having to think aloud made marking more 
difficult as it interfered with their understanding of the flow of an essay, that it made 
them mark more slowly and that they marked more carefully (Crisp, 2008b).  In 
Study 2, there was evidence of marking more slowly, which was particularly 
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apparent in the marking of the multiple choice question, where the participants 
carefully explained everything they were doing. 
 
Okay so for question 9…so 1 mark is for an answer of “b”, um which 
actually the participant did have, but has crossed out, so um that 
unfortunately is incorrect, and then the second mark could be given for “e” 
but- and the candidate has marked “e”, so 1, and the candidate has also 
marked “d” which is incorrect, so they would get a total of 1 mark for that 
question.’ (Angie, Verbal protocol, Study 2) 
 
Without having to think aloud, the marking of a straightforward multiple choice 
question would undoubtedly have been a much quicker process involving little more 
than matching the response to the mark scheme.   
Investigating the marking processes in a situation more akin to that used by 
examiners in their actual marking will allow further insight into the marking process.  
In this study the examiners were interviewed about their marking after the marking 
activity, including being shown a replay of their eye-movements and asked to explain 
what they were thinking whilst marking.  As discussed in Chapter 2, the use of this 
technique, ‘cued retrospective think aloud’ (RTA) addresses the issue of changes in 
eye movements reported when concurrent think aloud is combined with eye-tracking 
(Hyrskykari et al., 2008) whilst also producing more informative verbal data than 
either think aloud method (concurrent or retrospective) without a ‘cue’ (Eger, Ball, 
Stevens, & Dodd, 2007; Elbabour, Alhadreti, & Mayhew, 2017; Olsen, Smolentzov, 
& Strandvall, 2010).   Although both self-report and eye-tracking are indirect 
measures of cognitive processes, having two sources of data enabled comparisons to 
be drawn between the two data sources. 
 
7.3 Research aims 
The overall aim of this study was to gain further insight into the marking 
process, to understand the information used to inform the decision-making process.  
Given the key role of the evaluating strategy in the marking of extended written 
responses and the change in the balance of power between the stages of E1(inf), 
concurrent evaluation and E2, overall evaluation proposed in the previous study, a 
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key focus of this study was to further explore the relationship between the different 
stages of evaluation.   
Specifically, the aims were: 
 
1) To provide additional insight into the process of marking and how it changes 
over the course of the A-level marking period; 
2) To develop further understanding of the evaluating processes involved in the 
marking of extended written responses through analysis of patterns of eye 
movements. 
 
The first of these aims was investigated by recording examiners’ eye movements 
during a marking activity to see how the process of marking unfolds in real time.  
The second aim was investigated by analysis of patterns of eye movements with 
regards to reading behaviours of both the response and the on screen mark scheme. A 
change in the balance of power between the stages of E1(inf) and E2 would suggest 
examiners may re-read the response less frequently and refer to the mark scheme less 
as they increasingly reach a mark scheme informed initial judgement. 
 
7.4 Method 
7.4.1 Design 
Study 4 was a multi-method design which combined an eye-tracking task 
with semi-structured interviews.   There were two areas of data analysis, a hybrid 
thematic qualitative analysis of the responses to the interview questions (e.g. Fereday 
and Muir-Cochrane, 2006; Swain, 2018) and qualitative and quantitative analyses of 
the eye-tracking data.  A hybrid thematic analysis was deemed the most appropriate 
as the components of the model of marking developed in Study 2 and investigated in 
Study 3 provided the deductive framework for coding, but using a hybrid approach 
allowed for the creation of data driven codes.  This helped to ensure that the data 
analysis would not be constrained by the pre-existing model and would enable a 
more nuanced understanding of the model of marking to be obtained. As in Study 1 
and Study 2, the reporting of the qualitative analysis followed the guidelines of the 
COREQ checklist devised by Tong et al., (2007), a completed version of which is in 
Appendix R.  
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The analysis of the eye-tracking data was carried out after the thematic 
analysis of the interview responses and the retrospective think aloud verbal 
protocols.  The analysis was structured around questions arising from results of the 
thematic analysis to provide further insight in to the way examiners mark and the 
model of marking developed..  
A favourable ethical opinion was received from the University of Surrey 
Ethics Committee, reference UEC 2017 008 FHMS/Amendment: 1 (Appendix O). 
 
7.4.2 Participants 
The participants were recruited with the assistance of the AQA Awarding 
Body.  As with Study 3, purposive sampling was used as the participants were 
selected on the basis of the specific examination paper they were marking, AQA A-
level Psychology, Paper 3 (7182/3).  All potential participants who expressed an 
interest completed a screening form to eliminate anyone with photosensitive epilepsy 
or with specific eye conditions known to impede the accurate recording of eye 
movements. 
All examiners who requested to participate also passed the screening 
questions and were included in the study.  Six examiners were recruited in total, five 
of whom completed the two marking sessions. One examiner completed the first 
session, but was unable to attend the second one.  Two of the six examiners were 
known to the researcher, but this was not judged to have a bearing on the data 
collection and interpretation.  The marking activity would not be impacted by the 
researcher-participant relationship as it required no input from the researcher other 
than the reading of a set of instructions and the interview questions were similarly 
standardised.   
The participant demographics are summarised in Table 7.1.  They include the 
marks awarded by the examiner at each of the two marking sessions and whether the 
mark was ‘in tolerance’, so whether it would have been an acceptable level of 
marking if the question was marked as a standalone item.  One examiner (Alex) was 
only able to attend Session 1 and one examiner’s data had to be excluded from the 
Session 1 analysis due to her eye-movements not being tracked successfully as a 
result of her changing position (Katherine).  This resulted in the eye-tracking analysis 
being based on a total of five participants at each marking session, four of whom 
240 
 
were at both sessions.  All participants’ interviews were used in the thematic 
analysis. 
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Table 7.1 
Study 4 participant demographics 
   Experience  Level and marks awarded in marking activity 
(Seed mark 8/16 (Level 2) with tolerance range of +/- 3 marks) 
   Teaching Examining  Session 1  Session 2 
Pseudonym Status   All  AQA  Marked 
Paper 3 
last year 
 Level Mark Within 
tolerance 
 Level Mark Within 
tolerance 
Alex TL  16 8 8 Y  2 7 Yes  - - - 
Seth AE  11 10 6 N  4 14 No  3 10 Yes 
Ben TL  22 15 15 Y  3 11 Yes  2 8 Yes 
Leanne AE  15 0 0 N  4 14 No  4 13 No 
Katherine AE  16 13 13 Y  4 14 No  4 14 No 
Sadie AE  8 4 4 Y  4 13 No  4 14 No 
 
Note. TL refers to Team Leader and AE refers to Assistant Examiner.  Pseudonyms do not reflect participant’s gender.
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7.4.3 Materials and equipment 
7.4.3.1 Eye-tracking equipment 
The eye-tracker used was a Tobii Pro Tx300 screen-based eye-tracker.   This 
eye tracker collects data with a sampling rate of 300 Hz, which means there are 300 
individual gaze points per second.  Eye-movements are recorded automatically and 
include gaze duration and movement, which allows a variety of metrics to be used in 
data analysis.  
 
7.4.3.2 Response to mark 
The response marked was an extended written response to the 16 mark 
question ‘Discuss biological explanations for schizophrenia’, which appeared on the 
June 2018 AQA A-level Psychology paper 7182/3. This question was selected as the 
topic of schizophrenia is a popular option on the paper, meaning that the study 
participants should have similar marking experience of the question42.  The specific 
student response used in the marking activity was taken from a seed script and so had 
a definitive mark awarded by the Principal Examiner, which meant marker accuracy 
could be examined. The same response was used at each of the two marking 
sessions.  Although there was a possibility that examiners would recognise the 
response at the second session, this was judged to be small due to the volume of 
responses they would mark in between, and having the same responses would enable 
valid comparisons to be drawn between the two marking sessions.  However, a 
question was included in the second session interview to verify this was the case. 
A typed version of the response was used to ensure marking processes were 
not impacted by handwriting clarity, which has been shown to impact on marking 
(see Meadows and Billington, 2005, for a review of the evidence) but the spelling 
and punctuation were not changed. The final version used black text on a white 
background and was presented using 14 point Courier New font and double line 
spacing.  The font style, size and line spacing were selected following guidelines 
outlined by Conklin, Pellicer-Sanchez and Carrol (2018) and from the Tobii eye-
tracker company support team (personal correspondence, 25th May, 2018).  The final 
version of the stimulus was a two page pdf file.  Each page was displayed on the 
                                                 
42 This was verified using the self-reported data in Study 3. 
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screen so that the response was visible on the left hand side and the mark scheme 
was on the right hand side.  (See Appendix S.) 
 
7.4.3.3 Semi-structured interview 
A short, semi-structured interview was designed to investigate the marking 
process, with the questions derived from those asked in the previous studies. (See 
Appendix T for the full interview schedule.)  One question required the participants 
to conduct a retrospective think aloud whilst watching a replay of their eye 
movements during the marking activity. The same questions were asked at each of 
the two marking sessions, with two additional questions included at Session 2 which 
focussed specifically on (i) how marking had changed over the examining period and 
(ii) the impact of being asked to stop marking.  Participants were also asked at the 
end of the second session whether they recognised the response and if they 
remembered the mark they had awarded in the first marking session.   
 
7.4.4 Procedure 
The data were collected on an individual participant basis at the University of 
Surrey Baby Laboratory at two distinct time periods.  Session 1 was at the start of the 
marking period, in the week beginning Monday 25th June, 2018 and Session 2 was 
three weeks later when examiners were expected to have completed their marking 
allocation.  At each session the participant first completed the marking activity, 
which was presented on-screen to enable eye-movements to be recorded, and then 
participated in the semi-structured interview.   One of the questions required the 
participants to perform a Retrospective Think Aloud (RTA) whilst watching a replay 
of their animated gaze pattern.  Permission was obtained for the interviews to be 
recorded and transcribed.  
 
7.4.5 Data analysis  
The semi-structured interviews, including the RTA verbal protocols were 
analysed prior to the analysis of the eye-tracking data and the results from both 
analyses were subsequently converged.  
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7.4.5.1 Analysis of the semi-structured interviews 
As in Studies 1 and 2, a hybrid thematic qualitative analysis was used to 
investigate how the model of marking developed in Study 2 changed over the 
marking period.  Again, the thematic analysis was conducted within an 
essentialist/realist approach, with the themes identified seen to reflect reality.   
The model of marking provided the initial framework for deductive coding, 
which generated fifteen a priori code categories (see Appendix U) and inductive 
codes were assigned to segments of data that were not adequately described by the 
existing codes.  As in Studies 1 and 2, the stages of thematic analysis described by 
Braun and Clarke (2006) provided the overall structure for the analysis. 
The process of familiarisation with the data started with the transcribing of 
the audio recorded responses, which were then imported into the NVivo software. 
The retrospective think aloud (RTA) transcripts were printed and then read and 
annotated whilst listening to the audio recordings and simultaneously viewing the 
replay of the participant’s eye-movements during the marking activity.  This was an 
important process in understanding the data within the context of the marking 
activity, particularly with regards to whether the examiner was referring to the mark 
scheme or the response, which page of the response the examiner was marking (page 
1 or page 2) and whether it was the initial reading of the page or a re-reading (visit 1, 
visit 2, visit 3). 
Another source of information used to ensure the integrity of the coding 
process was the static gaze plots from the marking activity, which captured the 
participant’s pattern of eye movements for each visit to each page of the response 
(see Figure 7.1).  These were used alongside the annotated RTA transcripts to further 
assist in understanding the comments made within the context of the participant’s 
marking process.
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Figure 7.1. Example of static gaze plots for one participant in Session 1. The gaze plots show the gaze path for the participant, by visit 
to each page of the response. 
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 The two interview sessions were coded separately, starting with Session 1 
and using the a priori category codes discussed previously.  When a posteriori codes 
were identified, any data already coded were re-read to ensure the coding process 
was comprehensive.  The coding of the Session 2 data followed the same procedure, 
starting again with the broad a priori category codes, but with the addition of two 
category codes pertaining to the two extra questions that were asked of the 
participants at the second marking activity session. At the end of the coding of the 
data from the Session 2 marking activity, the additional a posteriori codes identified 
were added to the Session 1 coding framework.  The responses from Session 1 were 
then re-read and analysed with reference to these new codes.   
The coding process was iterative and care was taken to identify all references 
pertaining to a particular code, whether supporting or contradicting the pre-existing 
model, to avoid confirmation bias.  As with the two previous qualitative analyses 
(Study 1 and Study 2), during the stage of searching for themes, the initial themes 
identified were put into table format in a Word document with supporting quotations 
from the data.  These were then then reviewed and refined by re-reading the original 
transcripts and the data coded at each ‘node’ (code) within the NVivo environment.  
The final themes identified were checked against each individual transcript to ensure 
their presence in each marking activity, see Appendix V.  Again as before, themes 
were identified at a semantic level, based on the surface meaning of the data and 
interpreted within the context of the model of marking developed in Study 3 and 
relevant literature.   
 
7.4.5.2 Analysis of the eye-tracking data43  
A number of steps were taken to prepare the eye-tracking recordings for 
analysis.    
 
(i) Preparation of the stimulus material 
The stimulus material consisted of a two page pdf document which was 
presented to the examiners on a computer screen.  On each page, one side of the 
                                                 
43 For an overview of methods of analysis of eye-tracking data refer to Section 2.2.2. 
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extended written response was presented on the left hand side and a copy of the mark 
scheme was presented on the right hand side, as is shown in Figure 7.2 below.  
 
Figure 7.2. Exemplar page of the stimulus material, with the first page of the 
response on the left hand side of the page and the mark scheme on the right hand 
side. 
  
The stimulus material was divided into Areas of Interest (AOIs), which were used as 
the basis for the eye-tracking analysis.  The main comparisons investigated were 
between the response AOI and the mark scheme AOI. 
 
(ii) Preparation of the eye-tracking recordings 
The response that the examiners marked was two pages in length and the 
examiners were able to re-read the pages using the arrow key on the keyboard to 
move forwards and backwards.  For the purposes of the data analysis, the eye-
tracking recordings were divided into segments, where a segment represented a 
unique visit to each page.  This resulted in six segments in each of the two marking 
sessions, (Page 1, Visit 1; Page 2, Visit 1; Page 1, Visit 2; Page 2, Visit 2; Page 1, 
Visit 3; Page 2, Visit 3) and enabled comparisons between the various AOIs to be 
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made by visit.  For example, this enabled the time spent on the initial reading of Page 
1 of the response to be compared with the time spent when it was re-read.    
 
(iii) Analysis of the eye-tracking data 
The analysis of the eye-tracking data was structured around specific research 
questions which arose from the hybrid thematic analysis of responses to the semi-
structured interviews. Due to the smaller than anticipated sample, it was not possible 
to conduct meaningful statistical comparisons using eye-tracking metrics.  
Consequently the analysis of the eye-tracking data focused on the segment heat maps 
at each marking sessions, individual participant static gaze plots and replaying the 
animated gaze patterns.  The heat maps produced here were based on the total 
duration on the stimulus of the sample of examiners. Two eye-tracking metrics were 
used to provide descriptive statistics: mean total visit duration (mean length of time 
spent in the AOI) and the mean fixation count (mean number of recorded fixations 
on the AOI). The questions and the data sources used in the analysis are summarised 
in Table 7.2. 
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Table 7.2  
Summary of the questions to address with the eye-tracking analysis 
 
Focus of analysis Questions to address Data source/eye-tracking metrics 
1. Time taken to 
mark response 
(i) Do examiners speed up over the marking period? 
(ii) If so, where does the increase in speed arise from – time spent on the response, the 
physical mark scheme, or both?  (Addressed in (2) and (3) below.) 
Duration of eye-tracking recording 
Mean total visit duration on response 
and mark scheme 
2. Reading 
behaviours 
Thoroughness:  
(i) How thoroughly is the response read at the two marking sessions?  
(ii) Is the response re-read more selectively after the initial reading?  (Also links with the 
Purpose of the reading behaviour.) 
Frequency:  
 (i) How often is the response read at the two marking sessions? 
 (ii) Does the frequency of re-reading decrease in Session 2? 
 
Heat maps 
Mean total visit duration and mean 
fixation count (on the response).  
Mean fixation count (by segment) 
 
Segment data 
Segment data 
3. Use of physical 
mark scheme 
(general) 
Thoroughness:  
(i) How thoroughly is the on-screen mark scheme referred to at the two marking sessions?  
(ii) Is the on-screen mark scheme referred to more selectively after the focussed 
engagement which follows the initial reading?   
(iii) Are there differences between the two marking sessions in how the on-screen mark 
scheme is referred to?  (Also links with the Purpose of reference to the on-screen mark 
scheme.) 
Frequency:  
(i) How often is the on-screen mark scheme referred to at the two marking sessions?  
(ii) Does the frequency of reference to the on-screen mark scheme decrease in Session 2? 
Heat maps 
Mean total visit duration and mean 
fixation count (on mark scheme) 
Mean fixation count (by segment) 
 
Mean total visit duration and mean 
fixation count. 
 
 
Segment data 
Segment data 
4. Marking as an 
ongoing process of 
judgement  
(i) Is there evidence of the three evaluating strategies, E1, E2 and E3? 
(ii) Is there evidence to clarify whether the stages of evaluation help to inform the marking 
decision, or serve to confirm the initial impression? 
Heat maps, static gaze maps and 
animated gaze patterns. 
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7.5 Results and discussion 
7.5.1 Hybrid thematic analysis of the semi-structured interviews 
Five themes were identified from the hybrid thematic analysis.  The themes 
are summarised in Table 7.3 and discussed in more detail below.  Additional findings 
relating to the two additional questions asked at Session 2 are summarised after the 
discussion of the themes.
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Table 7.3 Themes and sub-themes identified from the hybrid thematic analysis 
Theme 
 
Sub-theme 
 
Explanation 
1. Reading behaviours  Thoroughness of reading 
 Purpose of reading 
 Frequency of reading  
Three components of reading behaviour were 
identified which were associated with different 
stages of the marking process and underpinned 
differences between the two marking sessions.   
2. Use of mark scheme  Thoroughness of reference (on-screen mark 
scheme)  
 Purpose of reference (on-screen mark scheme) 
 Frequency of reference to on-screen mark scheme 
 Use of an internalised marking schema 
The mark scheme was referred to in different ways at 
different stages in the marking process.  Of note was 
the development and use of an internalised marking 
schema over the examining period. 
3. Marking as an ongoing 
process of judgement 
(Evaluating strategies) 
 Concurrent evaluation (E1) 
 Overall evaluation (E2) 
 Refining evaluation (E3) 
A number of different evaluating strategies were 
identified as being used in the marking process. 
4. Insight and intuition  Gut-feeling 
 Recognition 
There was evidence to suggest that insight obtained 
from examining experience led to examiners being 
able to ‘recognise’ a response as being typical of a 
particular level.  There was also evidence to suggest 
examiners developed a gut-feeling, or intuition 
regarding the quality of the response. 
5. Confidence  Overall the examiners expressed confidence in their 
ability to mark accurately. 
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Theme 1: Reading behaviours  
The analysis identified three components of reading behaviour associated 
with different times in the marking process and which underpinned differences 
between the two marking sessions.  These were (i) the thoroughness of reading, (ii) 
the purpose of the reading and (iii) the frequency of reading.  The reading behaviours 
of the examiners were closely associated with the use of the physical mark scheme 
discussed in the next theme.   
The examiners were very aware of the responsibility of their role and there 
was a strong sense that responses needed to be read thoroughly to ensure they gained 
an accurate understanding, a view which was held at both marking sessions.   
 
So you can see I read quite intently…(I) always read.  You miss things if you 
scan.  And I don’t make assumptions either, I wait for it to develop.  That’s 
why I read it thoroughly.” (Katherine, RTA, Session 1)  
 
In Session 1 the response was read more than once.  The initial reading was 
characterised by a thorough and predominantly linear reading of the entire response, 
with occasional re-reading of some sections. This initial reading was also 
periodically accompanied by cross-checking with the physical mark scheme.  
Examiners worked hard to make sense of the response and this careful initial reading 
with checking back was key to informing their understanding of the response.   
 
And this is just checking the accuracy of the analysis again.  Um…it’s often I 
think important to re-read things and re-check them…It’s important to make 
yourself go back and check what it really says.  (Alex, RTA, Session 1.) 
 
Following this thorough reading, the response was then re-read, but in 
contrast with the initial reading, this re-reading of the response was selective and 
‘light touch’ rather than thorough and linear, with specific sections of the response 
being returned to.  In Session 1, it was carried out with careful cross-checking with 
the mark scheme, discussed further in the next section. 
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I’m just re-reading it and trying to make sure that I don’t make the wrong 
decision about the level, trying to make sure that I’m happy that it’s a level 
3… it’s important to re-read things and re-check them… (Ben, RTA, Session 
1.) 
 
Ben saying that he is “trying to make sure that I don’t make the wrong decision” 
suggests that the selective re-reading was an important component of the decision-
making process and that the final decision was still to be finalised.  However, it is 
interesting to observe that although Ben stated that ‘It is important to re-read things 
and to re-check them”, he went on to explain that he was “re-reading it and trying to 
make sure that I’m happy that it’s a level 3”, which might suggest that he was in fact 
seeking to confirm a decision that the response is “a level 3”.  The role of re-reading 
in informing or confirming a marking decision is discussed further in the next theme. 
The pattern of a thorough and predominantly linear initial reading of the 
response with some checking back was also present in Session 2 and served the same 
purpose of enabling the examiner to make sense of the response in relation to the 
question.  
 
And again, just checking that it was focused on the question…I went back 
with that point…to just check that it was focused. (Sadie, RTA, Session 2.) 
 
However, in contrast with Session 1, the examiners’ attention was completely 
focussed on the response and there was no cross-checking with the on-screen mark 
scheme.  There was less re-reading of the response, with two of the examiners not re-
reading the response at all. When it occurred, as in Session 1 the re-reading was 
again selective and a ‘light touch’ rather than thorough and linear.  It was sometimes, 
but not always carried out with the cross-checking with the mark scheme behaviour 
observed in Session 1.  
As in Session 1, the purpose of this selective re-reading appeared initially to 
be one of informing the decision making process, as is suggested in the careful re-
reading and cross-checking outlined by Leanne.   
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And then just going back and double-checking again on whether there was 
enough discussion in there… And then just going back, to…double-check on 
a couple of points on the first page. (Leanne, RTA, Session 2.) 
 
However, in Session 2, there was a stronger suggestion that perhaps the examiners 
were re-reading the response to confirm a preliminary marking decision, rather than 
to inform their decision.   
 
So then look backed over the answer just to check because, er, I sort of feel 
that quite quickly my mind knew it was in that sort of area, and there’s a lot 
of thoughts going in my mind, do they deserve to be there, should they be in 
level 3, can I justify them being in level 3 and I think I eventually settle on 
level 3.  (Seth, RTA, Session 2.) 
 
As with the previous quotation from Leanne, although there was seemingly a lot of 
checking, Seth’s phrasing “…should they be in level 3, can I justify them being in 
level 3 and I think I eventually settle on level 3” which followed on from him 
expressing the view that “my mind knew it was in that sort of area”, may again 
suggest that the purpose of this selective re-reading was to confirm a decision already 
reached, rather than to inform the marking decision, or to act as an effective review 
of a preliminary decision.  So when Seth looked back through the response “just to 
check”, was he objectively checking or re-affirming his initial feeling?  The 
discussion of whether examiners seek to inform or to confirm a marking decision is 
returned to in the next section. 
 
In summary:  
1. The initial reading of the response was thorough in both marking sessions and 
served the purpose of enabling the examiner to make sense of the response.  
2. In Session 1, the initial reading was followed by a selective re-reading of the 
response, which was evident in Session 2, but occurred to a lesser extent.  
3. The purpose of the selective re-reading is not clear, whether it helps to inform 
the marking decision, or to confirm a decision.  However, there was stronger 
suggestion in the Session 2 data that it may serve a confirmatory function.   
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Theme 2: Use of the mark scheme                                                                           
The use of the on-screen mark scheme was closely associated with the 
reading behaviours and as with the reading behaviours, there were identifiable 
differences between the two marking sessions. 
In Session 1, the on-screen mark scheme was referred to frequently.  The 
majority of examiners glanced at it briefly before commencing marking, as part of 
the process of orienting themselves to the marking task.  The mark scheme was also 
periodically checked during the initial, thorough reading of the response, although at 
this stage only the indicative content (the possible content and discussion points) was 
referred to.  This cross-checking with the mark scheme served to inform the 
examiner as to what information might be credited and suggested that at this stage 
the examiners were less confident in relying on their own knowledge.   
 
And I had a quick look at the mark scheme just to check that I wasn’t making 
any mistakes, that I was not missing anything that was on the mark scheme. 
(Ben, RTA, Session 1) 
 
In Session 1 there was a clearly identifiable and thorough engagement with 
the on-screen mark scheme following the initial reading of the response, with both 
the level descriptors and the indicative content referred to. 
 
…so I read back through the descriptors…and then looking at the possible 
discussion points that they’ve got as well and then I think...I went, I sort of 
studied that a bit more, there again, so I’m trying to place it in bands… (Ben, 
RTA, Session 1.) 
 
Ben explaining “so I’m trying to place it in bands” suggests that the purpose of the 
reference to the mark scheme at this stage was to reach a marking decision.   
However, the possibility was also raised that when the examiners engaged 
with the physical mark scheme they already had a sense of the quality of the 
response, an impression formed from their initial reading, as demonstrated in the 
quotation from Katherine below.   
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I was having just a quick look at the marking scheme, deciding what I felt it 
deserved and that’s why it took a little bit of time in between, because I was 
thinking is it in band, level 4 or is it in level 3.  (Katherine, RTA, Session 1.) 
 
Although Katherine referred to looking at the mark scheme to help her to decide 
“what I felt it deserved”, she went on to say “I was thinking is it in band, level 4 or 
is it in level 3” which suggests that she may already have a general idea as to the 
quality of the response.   
After this period of focussed engagement with the mark scheme, the 
examiners then referred to the mark scheme more selectively, particularly the level 
descriptors, in conjunction with the selective re-reading of the response described in 
the earlier discussion of Reading Behaviours.  
 
I’m going backwards and forwards between the script and the mark scheme 
to refine my judgement. (Ben, Session 1, RTA, Session 1) 
 
Here, Ben’s use of the expression “refine my judgement” suggests that he had yet to 
reach a final marking decision and that his selective re-reading of both the mark 
scheme and the response were helping him to finalise a mark. However, the question 
was again raised as to how informative this ‘refining’ process was in determining the 
final marking decision, or whether as discussed previously, it served a more 
confirmatory role.  There was further evidence to suggest that this stage of reference 
to the mark scheme was more selective than the initial engagement, with a particular 
focus on the level descriptors that had already been decided as being the most 
relevant to the final mark to be awarded.  
 
 I was unsure whether I felt it was top or the second band, so I think that’s 
why I’m drawing back on those two…I thought it would definitely be in level 
3 or 4. (Sadie, RTA, Session 1.) 
 
This more selective cross-referencing with the physical mark scheme again raises the 
question of whether this process is more confirmatory than informative.    
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In Session 2 the physical mark scheme was referred to less frequently and 
more selectively than in Session 1.  In contrast with Session 1, the examiners did not 
refer to the on-screen mark scheme at all during their initial reading of the response, 
suggesting that at this stage in the marking process they were able to make sense of 
the response using their own knowledge. 
 
…because I know the marking scheme now, I don’t refer to it as often.  I 
mean, sort of like during reading.  I’ll refer to it when I’m giving the mark. 
(Katherine, RTA, Session 2.) 
 
Katherine said that she referred to the mark scheme “when I’m giving the mark”, and 
although it appeared that a marking decision was made at this point, in contrast to 
Session 1 this process did not always involve direct engagement with the on-screen 
mark scheme.  It was clear that the examiners had a much better knowledge of the 
mark scheme which meant they relied on the on-screen mark scheme less. 
 
Well I didn’t refer to the mark scheme, overtly, at all, because I know what it 
is…..I know what level to put it at, from reading it, without having to look at 
the mark scheme.  (Ben, Interview, Session 2.) 
 
There was a stronger indication from the Session 2 data that a marking 
decision, or at least a general impression as to the quality of the response, had formed 
during the reading of the response. Two of the examiners did not refer to the mark 
scheme at all at this point and those that did focussed more obviously than in Session 
1 on specific level descriptors, which corresponded to the impression they had 
formed.  
Ok, well obviously it wasn’t a low band answer so I think I was just looking 
at the top two bands just to kind of re-read the wordings of the bands. 
(Leanne, RTA, Session 2.) 
 
This seemingly selective reading of the level descriptors provides stronger evidence 
than in Session 1 that the examiner may have already reached a marking decision, or 
an overall impression.  It also raises the question of how important the use of the 
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mark scheme is at this stage.  Are examiners engaging with and applying the mark 
scheme objectively, and using it to inform their decision making, or is this more a 
process of seeking confirmation of an already determined decision? Another question 
is whether with a decreasing reliance on the physical mark scheme in Session 2, the 
examiners are instead relying on an ‘internalised marking schema’, as referred to by 
the examiners in Study 1 and identified in the results of Study 3. This is particularly 
pertinent to understanding the marking process of examiners who do not refer to the 
mark scheme at all.  
There was some discussion of the physical mark scheme not being used even 
at Session 1, although this was with regards to the marking of the compulsory 
Section A questions, not used in this marking activity, where only one question was 
worth more than 4 marks. 
 
Cos’ I know if this was the Section A stuff, already, there’s only one question 
I still need the mark scheme for.  The others, I wouldn’t need to look at the 
mark scheme.  (Seth, RTA, Session 1.) 
 
By the second marking session there was a greater reported use of an internalised 
marking schema, although examiners did still refer to the physical mark scheme.   
 
I think I have definitely marked some scripts where I haven’t, or some 
answers, where I haven’t necessarily looked at the mark scheme, definitely 
not as much…. More likely to look at the mark scheme for the long ones.  A 
lot of the short ones I don’t look at it at all.  (Sadie, Interview, Session 2.) 
 
It is interesting that like Seth, Sadie also referred to the marking tariff, saying that 
she was “more likely to look at the mark scheme for the long ones” demonstrating 
that the use of the physical mark scheme is not entirely replaced by the development 
of an internalised marking schema.  Even Ben who maintained that in the second 
marking session “I didn’t actually make any use of the mark scheme”, acknowledged 
that there were still occasions when he found it necessary to do so.  
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I used it sometimes if it’s an unusual one, very good or very bad, where it’s 
more of the extremes, then sometimes I would check a little bit for that… 
(Ben, Interview, Session 2.) 
 
This is interesting as it implicitly refers to the scrutinising strategy described by Suto 
and Greatorex (2008a, 2008b), and provides support for their contention that these 
are the more difficult responses to mark.   
The use of an internalised marking schema was generally associated with the 
increased knowledge of the mark scheme that came with the experience of marking 
scripts over the examining session. 
 
Well I know the mark scheme now as I’ve been doing it for weeks. (Katherine, 
Interview, Session 2.) 
 
The development and use of an internalised marking schema explains why in Session 
2, the mark scheme was referred to less frequently than in Session 1 and how 
examiners may reach a marking decision having read the response through and with 
no or limited reference to the on-screen mark scheme.   
 
In summary: 
1. The physical mark scheme was referred to frequently in Session 1, but less so, if 
at all in Session 2. 
2. In Session 1, the mark scheme was referred to briefly during the initial reading of 
the response, which seemed to contribute to the examiner’s developing 
impression of the quality of the response.  There was no evidence of this cross-
referencing with the mark scheme in Session 2, suggesting the examiners were 
able to make sense of the response using their internalised knowledge of the mark 
scheme, or an internalised marking schema.  
3. In Session 1 an initial marking decision appeared to be reached with a thorough 
engagement with the mark scheme, which occurred after the reading of the 
response.  This also occurred in Session 2, although not with all the examiners.  
4. In Session 1 this focused engagement with the mark scheme was followed by a 
selective re-reading of the mark scheme alongside a correspondingly selective re-
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reading of the response, which appeared to serve the purpose of ‘refining’ the 
mark decision.  Again, this occurred less frequently in Session 2. 
5. As with the reading behaviours, it is not clear how much of the references to the 
mark scheme are being used to inform the marking decision and where they may 
serve instead to confirm a decision already made.  This raises the question of 
where in the marking process is the marking decision actually made? This 
question is addressed further in the discussion of the next theme.  
A diagram summarising the relationship between the reading behaviours and the use 
of the physical mark scheme and suggesting the purpose of each stage in the marking 
process is in Figure 7.3. 
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Figure 7.3. The relationship between the reading behaviours and use of the physical mark scheme. 
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Theme 3: Marking as an ongoing process of judgement  
As in Study 1 and Study 2, the thematic analysis identified that the marking 
process involved an ongoing process of judgement, with the evaluating strategy key 
to the marking of extended written responses. In Study 2, four areas of evaluation 
were identified, two of which occurred before the marking decision was made, as 
discussed in Chapter 4.  In the current study, the thematic analysis identified three 
evaluating strategies which occurred prior to the final mark being awarded.  The 
strategies were identified in both marking sessions, but in Session 1 the evaluation 
was made with more direct reference to the on-screen mark scheme. The evaluating 
strategies were closely associated with the reading and use of the mark scheme 
behaviours discussed previously.  
The first evaluating strategy identified, E1, refers to the concurrent 
evaluations made as the examiners read the response through.  In Study 2, these 
concurrent evaluations were described as ‘informal’, reflecting the more subjective 
comments that were made by the examiners, for example, “This is flaky”.  However, 
in the current study, even in Session 1 the initial evaluations made were mark scheme 
informed, as the examiner began to judge the quality of the response in relation to the 
requirements of the mark scheme.  This was evident in the examiners’ use of the 
language of the mark scheme as can be seen in the example below. 
 
 What I felt when I was reading through the knowledge, was that the 
knowledge was accurate and there was no omissions…and it was detailed 
and it was linked to the symptoms of the disorder, which is important so I 
thought the knowledge was very high. (Sadie, Interview, Session 1.)  
 
The terms ‘knowledge’, ‘accurate’ and ‘no omissions’ are taken directly from the 
mark scheme.  This reflects that by Session 1 the examiners had completed the 
marking of practice and standardisation scripts and in the majority of cases started 
live marking, so were already familiar with the mark scheme.  These concurrent 
evaluations contributed to the development of an impression of the overall quality of 
the response.  
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Well I read it through from beginning to end.  I was looking for a mixture of 
detail and overall impression.  So I was checking for details for accuracy and 
I was also getting an overall impression for what they had put in. (Ben, 
Interview, Session 1).  
 
In Session 2 these initial concurrent evaluations were even more notably 
mark scheme informed, although none of the examiners referred directly to the on-
screen mark scheme at this stage, suggesting that the examiners were evaluating 
against an internalised marking schema.  As in Session 1, the examiners evaluated 
with regards to the expectation of the question being answered.    
 
So checking the knowledge…and then considering the quality of the 
evaluation there, just making sure it’s focused on the question, so the 
biological explanation.  (Sadie, RTA, Session 2.) 
 
There was stronger support in Session 2 that the examiners developed a mark scheme 
informed impression regarding the quality of the response as they read it through.  
 
Ok so there was reasonably good accurate description, and some reasonable 
evaluation and discussion referred to, a couple of bits of research.  So I felt 
that it was enough to put it in top band. (Leanne, RTA, Session 2.) 
 
Here, Leanne placed the response in a specific band and cited from the level 
descriptors in support of this judgement.  
The second evaluating strategy, E2, was the process of reaching an overall 
evaluation of the quality of the response.  In Session 1, this evaluation occurred with 
a focussed engagement with the physical mark scheme. Both the level descriptors 
and the indicative content were referred to as the examiners sought to place the 
response within a level.  
 
So I was looking at the descriptors and I was looking at the possible 
explanations there, [referring to the indicative content on the mark scheme] 
um and then so I read back through the descriptors… and then looking at the 
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possible discussion points that they’ve got as well…so I’m trying to place it in 
bands.” (Alex, RTA, Session 1.) 
 
The language of the level descriptors was important in helping with the placement of 
the response within a band. 
 
I was just checking that, am I happy that it’s, some is ‘reasonable’, or is it all 
‘limited’, that sort of thing. (Ben, Interview, Session 1.) 
 
As has been discussed previously, whilst it initially appeared that this stage of 
overall evaluation was where the marking decision was reached, there was some 
suggestion that this process may have served more to confirm the impression already 
formed from the concurrent evaluations made as the response was read. 
 
I used it to just check really, that my overall impression… from the first time I 
read it, um, was still correct (Ben, Interview, Session 1.)  
 
In Session 2, the overall evaluation still occurred after the examiner had read the 
response. 
 
And then I, when I got to the end, I started looking at the mark scheme, to see 
which level they were in. (Seth, Interview, Session 2)  
 
However, as has been pointed out previously, at this stage in the marking period, this 
process did not always involve direct reference to the on-screen mark scheme.  This 
suggests that similarly to E1, this more formal process of reaching an overall 
evaluation may occur in relation to an internalised marking schema. 
The stage of refining evaluation, E3, has been so named based on Ben’s 
description of the evaluating which occurred after the overall evaluation, E2. The 
quotation from Ben below, part of which has been used before, demonstrates the 
transition from E2 to E3. 
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 So, I’m looking at the mark scheme now and trying to check the levels [E2] 
and I’m going back to the script and bearing in mind what I’ve just seen in 
the mark scheme, I’m going backwards and forwards between the script and 
the mark scheme to refine my judgement [E3]…” (Ben, RTA, Session 1.) 
 
Once again, it was not clear whether this stage of evaluating served to inform the 
final marking decision reached, or whether it was used to confirm a decision already 
made.  The use of the expression “refine my judgement” by Ben suggests the 
decision has yet to be finalised, although a general sense of where the final mark 
would lie had been reached.  This can be seen again in the quotation below.  
 
I was unsure whether I felt it was top or the second band… I thought it 
definitely would be in level 3 or 4… I wasn’t sure, but having re-looked at the 
mark scheme, I thought no, it did fit into band 4, but I didn’t think it was 
necessarily high in that band, so I went for the lower.” (Sadie, RTA, Session 
1.) 
 
In Session 2, the majority of the examiners demonstrated this ‘refining 
evaluation’, although it was a briefer and more selective process than in Session 1.  
Interestingly Ben, who maintained not to have used the physical mark scheme at all, 
re-read page one of the response, and in his corresponding RTA explained “so this is 
me checking, how good is that evaluation”, suggesting that E3 occurred, but in 
relation to Ben’s internalised marking schema.  
There was a greater sense in Session 2 that E3 was less a refining evaluation, 
which informed the marking decision and more a confirmatory process, but closer 
analysis of the relationship between the outcomes of E1, E2 and E3 is required before 
conclusions can be drawn regarding the objectivity of each of these evaluating 
strategies.  
 
In summary: 
1. Three evaluating process were identified: concurrent evaluations made as the 
response was read (E1); an overall evaluation reached after the initial reading 
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of the response (E2); a refining evaluation to finalise the marking decision 
(E3).   
2. The evaluating occurred with a greater reliance on the on-screen mark 
scheme in Session 1 compared with Session 2, where examiners appeared to 
evaluate in relation to an internalised marking schema.   
3. It was not clear how objective each stage of evaluation was and where it 
served to inform or to confirm a marking decision. There was a greater 
suggestion that the evaluation may serve a confirmatory role in Session 2, 
although this was also a possibility in Session 1.  
 
The evaluating strategies were closely associated with the reading behaviours and the 
use of the physical mark scheme, as shown in Figure 7.4 
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Figure 7.4. The relationship between the three evaluating strategies and the 
reading and use of the physical mark scheme behaviours. 
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Theme 4: Insight and Intuition 
The examiners made comments in both marking sessions which suggested 
they had developed insight from their examining experience, which in turn led to 
them recognising a response as being typical of a particular level, and that they also 
sometimes had a gut-feeling, or intuition regarding the quality of the response. 
Having a gut-feeling for the quality of a response was apparent in both 
marking sessions.  Ben’s comment below suggests that he very quickly developed a 
gut-feeling for the quality of the response.   
 
 In the first 10 or 20 seconds I felt it was probably level 3, um, that was just a 
feeling I had straight away… and I don’t know where that came from, but 
that’s just my instant feeling about it. (Ben, Interview, Session 1.)   
 
However, even in Session 2 when he similarly said “I could tell straight away that 
it’s a level 2 or a level 3”, it did appear that this gut-feeling was not accepted 
immediately, but was substantiated with a careful reading of the response, as is 
shown in Ben’s RTA from his Session 2 marking activity, where he explained what 
he was thinking after his gut-feeling that it was a level 2 or 3 quality.  
 
So I thought, ok, it’s pretty average from the first paragraph and then the 
second chunk of stuff about dopamine, it was a bit more, it had more content, 
it was a bit more complicated so I did check how much sense it was really 
making, if it was actually making very good points. (Ben, RTA, Session 2.) 
 
Despite a seemingly careful substantiation of the gut feeling, it was not clear whether 
this checking might over-rule the gut feeling, as might be seen in the example below, 
where Alex returned to her gut feeling to inform her final marking decision  
 
 For me it was really between those two bands… but I decided to keep with 
my gut level, which was level 2. (Alex, RTA, Session 1.) 
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As in Study 1, there was an awareness that having a gut feeling was 
potentially problematic and there was no suggestion that examiners developed a gut 
feeling and then only skimmed the response. 
 
I still have to read the thing, because every now and then you find a script 
where there’s a word or two that makes a big difference, so I always read 
them quite carefully because it’s tempting to think at the beginning ‘oh it’s a 
level 3’ and just whizz through it without being careful, but I never do that 
because they catch you out. (Ben, Interview, Session 2.) 
 
It is interesting that having a gut-feeling did not seem to preclude either careful 
reading of the response or careful marking practices, which suggests that concerns 
raised by the examiners in previous research (Suto & Greatorex, 2008a, 2008b) and 
Study 1 regarding the use of gut feeling may be unfounded.  
In addition to having a gut feeling, examiners also referred to ‘knowing’ the 
quality of a responses, suggesting they recognised it as being a particular level based 
on experience.  
 
It’s not a gut feeling, it’s just that when I’ve read it, then I know, more or 
less, because I’m an experienced examiner, what level I’m looking at.  So 
with that one, I didn’t look at level 1 or 2, because I know it’s beyond level 1 
or 2 because I’m an experienced examiner.” (Katherine, Interview, Session 
1.)    
 
Here, Katherine’s previous examining experience provided her with insight which 
enabled her to identify or recognise the response as being a particular level.  
In the second marking session, this insight and recognition of responses was 
more clearly linked with knowledge and experience gained over the three weeks of 
the examining period.  Leanne, who was a new examiner, demonstrated this 
acquisition of insight as she explained how she reached her marking decision at her 
Session 2 marking activity.  
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 Ok, well obviously it wasn’t a low band answer…having marked that 
question a lot of times now I’m more used to what the content should be and 
some of the discussion points. (Leanne, RTA, Session 2.)   
 
When interviewed, she further elaborated: 
 
I think the more times I’ve read a particular question, like that schizophrenia 
one I’ve read quite a lot of times and then I did have a pretty good idea of 
what should have been in it to put it in the top band. (Leanne, RTA, Session 
2.) 
 
It was not clear quite what it was about responses that enabled them to be 
quite quickly identified as being a particular level, but there was one example from 
Ben, who identified length, content and the quality of the discussion as key 
determinants.  
 
Well because it was fairly fluently written and it was quite long and I could 
see very quickly that there was enough content to make it more than level 1, 
because they’re usually badly written with very little content and I could 
fairly quickly see that they didn’t take the opportunity to do high level, level 4 
discussion.  (Ben, Interview, Session2.) 
 
Of interest here is that two of the aspects referred to, fluency and length, are not 
awarded marks, although content and discussion are.  
Although neither insight nor intuition appeared to impact on how thoroughly 
the response was read, this sense of the quality of the response did appear to be 
associated with which level descriptors were subsequently read when the physical 
mark scheme was referred to, as can be seen in the quotation from Katherine above, 
where she stated that “I didn’t look at level 1 or 2, because I know it’s beyond level 1 
or 2”. This selective focus on specific level descriptors may provide further support 
for the suggestion made in the discussions of the previous themes that perhaps the 
selective re-reading of both the response and the mark scheme serves more to 
confirm than to inform a marking decision.  
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In summary: 
1. Insight and intuition were used in the marking process, but the examiners 
nonetheless demonstrated careful marking practices, still reading the response 
thoroughly and cross-checking with the mark scheme.  
2. Both strategies appeared to be associated with a selective reading of the mark 
scheme, and determined the level descriptors referred to by the examiners.  
This suggests that examiners may use the mark scheme more to confirm than 
to inform a marking decision.   
 
Theme 5: Confidence  
In both sessions, the examiners generally expressed confidence in their 
marking ability, something which was directly linked to their knowledge and 
experience. Examiners felt more confident when marking material they were familiar 
with, either from their teaching, as expressed by Sadie, or from previous examining 
experience, as outlined by Katherine. 
 
I think generally where I’m confident with the content, as I said I think, 
because I’m confident with that essay, you know I’ve marked a lot of those 
with my own students, where I feel confident with the question, erm, I would 
go to the band or bands that I feel it most sits in.  (Sadie, Interview, Session 
1.) 
 
So with that one, I didn’t look at level 1 or 2, because I know it’s beyond level 
1 or 2 because I’m an experienced examiner.  If I was new to examining I 
used to do it from 1 upwards, um, but, um, because I kind of have experienced 
it that to me looks like a level 3 or 4 and that’s why I looked at both level 3 
and 4.  (Katherine, Interview, Session 1.) 
 
Of interest here is that the findings suggest that the examiner’s confidence impacts 
directly on his/her use of the mark scheme, with both examples above showing the 
examiners use the mark scheme more selectively, only referring to the bands they are 
confident the response lies within.   Also of interest is that Katherine’s confidence 
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was unfounded, as the response had been awarded a level 2 mark by the Principal 
Examiner. 
In Session 2, confidence was also related to the experience gained over the 
examining period and again seemed to impact on the use, or not, of the mark scheme.  
 
It’s just from experience.  I know what a level 3 or a level 2 discussion needs 
to be.  I know that quite well so I don’t need to refer to the mark scheme.  I’ve 
marked so many of these things. (Ben, Interview, Session 2.)  
 
The impact on confidence of being stopped from marking was an issue raised in 
Session 2, but being stopped did not appear to impact in the same way on everybody.  
Seth was very clear that his confidence in his marking ability was impacted 
negatively as a result of being stopped.  
 
It’s caused me to be, really sort of...insecure for want of a better word, of my 
marking ability. (Seth, Interview, Session 2.) 
 
In contrast, Katherine said that being stopped did not affect her confidence, as being 
stopped was part of the examining experience.  
 
No.  I’ve been doing this for years, therefore I expect to get stopped… I mean 
every time you press to submit you can be thinking ‘Oh god, is it going to stop 
me?’, but … I’ve gone through the feedback, accepted the feedback and just 
gone back on again.” (Katherine, Interview, Session 2.) 
 
In summary: 
1. The examiners appeared to be confident in their marking ability at both 
marking sessions, although this confidence was often misplaced.   
2. Increased confidence was associated with a selective use of the physical mark 
scheme.   
3. Being stopped from marking did not impact on confidence in the same way 
for all examiners.  
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Interim conclusions from the thematic analysis 
The results of the thematic analysis led to a number of tentative conclusions 
which were further investigated in the analysis of the eye-tracking data.   
Firstly, frequency of reading decreased with time, but the initial reading of 
the response remained thorough over the examining period.  This was true for all the 
examiners, but the marking decision figures shown in Table 7.1 indicated that only 
four of the eleven marking decisions were within tolerance, which suggests that 
inaccurate marking was not the result of examiners scanning or skimming the 
response rather than reading it thoroughly.  Similarly, there was a reduction in the 
use of the on-screen mark scheme in all examiners, accurate and inaccurate, which 
implied that marking inaccuracy was not the result of a lack of careful reference to 
the physical mark scheme.  Further investigation of reading behaviours and the use 
of both the on-screen mark scheme and an internalised marking schema may provide 
additional understanding of the role of these processes in marking accuracy. 
With regards to the evaluating strategies, a key question going forward is 
where is the marking decision made? Each stage of evaluating offers the opportunity 
to re-evaluate a previous decision and to inform a developing sense as to the quality 
of the response and so the final mark to award.  However, marking 
accuracy/inaccuracy may reflect the accuracy of the initial impression, which is 
subsequently confirmed rather than objectively re-assessed.  The eye-tracking 
analysis may provide further insight into where the marking decision occurs. 
The themes of Insight and Intuition and Confidence both suggested that 
examiners may refer to the mark scheme more selectively as a result of ‘knowing’ 
what level the response was.  The marking accuracy data recorded in Table 7.1 also 
suggest that this knowledge and confidence may be unfounded. Although it may be 
difficult to investigate the concepts of gut feeling, recognition and examiner 
confidence directly in the analysis of the eye-tracking data, additional information 
may be obtained regarding whether the mark scheme is indeed used selectively and 
how this is associated with marking accuracy. 
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7.5.2 Results from the analysis of the eye-tracking data 
The analysis of the eye-tracking data was guided by the results of the 
thematic analysis.  It was based on the data from five examiners at each marking 
session, four of whom completed both sessions successfully.  (Six examiners 
participated at Session 1, but the results from one participant were unable to be 
included in the analysis due to her changing position during the marking activity 
which resulted in her eye-movements failing to be tracked.  One examiner was 
unable to attend the second session.)  
The small sample size precluded statistical testing, although descriptive 
statistics were used alongside heat maps and static gaze paths to illustrate the patterns 
of behaviour at the two marking sessions.  Heat maps were produced for each 
segment, at each marking session, based on the total duration on the stimulus of the 
sample of examiners at each session.  As only one examiner visited each page three 
times, the focus of the analysis will be on the first and second visits to each page.  
Descriptive statistics for the eye-tracking metrics used are summarised in Table 7.4 
and Table 7.5 below.   
 
Table 7.4 
Descriptive statistics 1, by marking session 
 
Eye tracking metric 
Marking session  % change 
Session 1  Session 2   
M  (SD)  M  (SD)   
Time taken to reach a marking 
decision (seconds) 
(n = 6) 
179.67 (41.80) 
 (n = 5) 
118.20 (25.54) 
 34.2% 
decrease 
Response (n = 5)  (n = 5)   
Time spent reading the 
response (seconds) 
116.90 (24.80)  85.90 (11.80)  26.5% 
decrease 
Mean fixation count on the 
response 
458.80 (118.37)  331.80 (57.58)  27.7% 
decrease 
Mark scheme (n = 5)  (n = 5)   
Time spent reading the mark 
scheme (seconds) 
49.66 (26.96)  24.28 (16.20)  51.1% 
decrease 
Mean fixation count on the 
mark scheme 
186.60 (110.29)  85.00 (56.93)  54.7% 
decrease 
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Table 7.5 
Descriptive statistics 2, by session and segment (visit to each page) 
 Marking session 
 Session 1 
 
 Session 2 
 Page 1, 
Visit 1 
M (SD) 
Page 2, 
Visit 1 
M (SD) 
Page 1, 
Visit 2 
M (SD) 
Page 2, 
Visit 2 
M (SD) 
Page 1, 
Visit 3 
M (SD) 
Page 2, 
Visit 3 
M (SD) 
 Page 1, 
Visit 1 
M (SD) 
Page 2, 
Visit 1 
M (SD) 
Page 1, 
Visit 2 
M (SD) 
Page 2, 
Visit 2 
M (SD) 
Page 1, 
Visit 3 
M (SD) 
Page 2, 
Visit 3 
M (SD) 
Response (n = 5) (n = 5) (n = 5) (n = 4) (n = 1) (n = 1)  (n = 5) (n = 5) (n = 3) (n = 3) (n = 1) (n = 1) 
Mean visit duration 
(seconds) 
41.34 
(11.61) 
46.71 
(6.51) 
15.65 
(8.79) 
12.54 
(10.19) 
0.28 
(n/a) 
0.43 
(n/a) 
 35.2 
(7.62) 
42.17 
(7.38) 
3.60 
(4.32) 
3.94 
(5.05) 
0.2 
(n/a) 
0.79 
(n/a) 
Mean fixation count 165.8 
(60.33) 
179.0 
(32.66) 
62.4 
(36.90) 
48.2 
(37.63) 
1.4 
(n/a) 
2.0 
(n/a) 
 139.0 
(36.54) 
162.4 
(34.99) 
12.8 
(14.53) 
14.0 
(18.48) 
1.2 
(n/a) 
2.4 
(n/a) 
              
Mark scheme (n = 5) (n = 5) (n = 5) (n = 4) (n = 1) (n = 1)  (n = 2) (n = 5) (n = 3) (n = 3) (n = 1) (n = 0) 
Mean visit duration 
(seconds) 
3.96 
(4.78) 
16.93 
(9.88) 
8.29 
(8.40) 
18.32 
(21.24) 
- 
(n/a) 
2.15 
(n/a) 
 0.7 
(1.21) 
11.95 
(11.31) 
7.38 
(12.30) 
4.11 
(6.86) 
0.11 
(n/a) 
- 
(n/a) 
Mean fixation count 15.2 
(17.0) 
63.8 
(43.1) 
31.2 
(32.1) 
67 
(81.5) 
- 
(n/a) 
8.4 
(n/a) 
 3.2 
(5.22) 
42 
(38.10) 
24.6 
(47.96) 
14.8 
(18.38) 
0.4 
(n/a) 
- 
(n/a) 
 
An overview of the results is provided in Table 7.6 below, before being discussed in more detail. 
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Table 7.6 
Overview of the results of the eye-tracking data   
Focus of analysis Questions to address Results 
1. Time taken to 
mark response 
(i) Do examiners speed up over the marking period? 
 
(ii) If so, where does the increase in speed arise from – 
time spent on the response, the physical mark scheme, or 
both?  (Addressed in (2) and (3) below.) 
Yes.  
 
Less time was spent on both the response and the 
mark scheme, although there was a proportionately 
greater reduction in the time spent on the mark 
scheme. 
2. Reading 
behaviours 
Thoroughness:  
(i) How thoroughly is the response read at the two 
marking sessions?  
 
(ii) Is the response re-read more selectively after the initial 
reading?  (Also links with the Purpose of the reading 
behaviour.) 
 
Frequency:  
 (i) How often is the response read at the two marking 
sessions? 
 
 (ii) Does the frequency of re-reading decrease in     
Session 2? 
 
 
The initial reading of the response was read similarly 
thoroughly at both marking sessions.  
 
The re-reading of the response was more selective in 
both marking sessions, but this was more noticeable 
in Session 2. 
 
 
The response was read more than once by all 
examiners at Session 1 and 3/5 at Session 2. 
 
Fewer participants re-read both pages of the response 
at Session 2 (n = 3) compared to Session 1 (n = 5) 
3. Use of the on-
screen mark 
scheme (general) 
Thoroughness:  
(i) How thoroughly is the on-screen mark scheme referred 
to at the two marking sessions?  
 
 
The mark scheme was referred to less thoroughly in 
Session 2. 
 
In both sessions, there was focussed engagement with 
the level descriptors following the initial reading of 
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(ii) Is the on-screen mark scheme referred to more 
selectively after the focussed engagement which follows 
the initial reading?   
 
(iii) Are there differences between the two marking 
sessions in how the on-screen mark scheme is referred to?  
(Also links with the Purpose of reference to the on-screen 
mark scheme.) 
 
Frequency:  
(i) How often is the on-screen mark scheme referred to at 
the two marking sessions?  
 
(ii) Does the frequency of reference to the on-screen mark 
scheme decrease in Session 2? 
 
the response.  This was followed by more selective 
reference to the mark scheme. 
More time was spent on the indicative content in 
Session 1. In Session 2 there was less cross-
referencing with the mark scheme during the initial 
reading of the response. 
 
 
The mark scheme was referred to frequently in 
Session 1, and less frequently in Session 2. 
 
Yes. 
4. Marking as an 
ongoing process 
of judgement  
(i) Is there evidence of the three evaluating strategies, E1, 
E2 and E3? 
 
(ii) Is there evidence to clarify whether the stages of 
evaluation help to inform the marking decision, or serve to 
confirm the initial impression? 
Yes. Eye movement patterns were consistent with the 
findings of the thematic analysis. 
 
 
The evidence suggests the evaluation may have more 
of a confirmatory role than an informative one. 
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Results of the analysis of the eye tracking data 
The heat maps for the different marking segments clearly illustrate 
differences in the marking process between the two sessions.  In Session 1, the initial 
reading of the two pages of the response were shown to be thorough.  See Figure 7.5 
below, where the response is on the left hand side. 
 
Figure 7.5. Heat maps for the initial reading of the response and mark scheme in 
Session 1. 
 
The heat maps for the second visit to each page show that the re-reading of 
the response was more selective than the initial reading, as shown in Figure 7.6 
below.  
 
Figure 7.6. Heat maps for the re-reading of the response and mark scheme in Session 
1. 
 
The descriptive statistics confirm that less time was spent re-reading the response (M 
= 85.90 secs, SD = 11.80) compared to the initial reading (M = 116.90 secs, SD = 
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24.80) duration statistics) and that this reading was less thorough (fixation count at 
Session 2, M = 331.80, SD = 57.58 and at Session 1, M = 458.80, SD = 118.37).  
With regards to the use of the on-screen mark scheme, an examination of the 
right hand side of the two heat maps above demonstrates that there was a focussed 
engagement on the mark scheme on Page 2 (Visit 1) of the response.  Watching the 
replays of the individual examiner’s gaze plots confirmed that this occurred after 
having read the response through.  Time was spent on both sections of the mark 
scheme, the level descriptors and the indicative content.   
Watching the replays of the individual examiner’s gaze plots provided 
additional insight into the heat maps.  The markings at the top of the mark scheme 
were the result of two of the examiners orienting themselves to the marking task 
before they started reading the response.  The animated gaze replays confirmed the 
findings from the thematic analysis that there was some cross-checking with the 
indicative content as the examiners read through the response.  This suggests that the 
examiners were using the mark scheme to make informed concurrent evaluations as 
they read through the response, the E1 evaluating strategy identified from the 
thematic analysis.  Watching the replays also confirmed that the recorded focus on 
the mark scheme shown on the mark scheme on Page 2 Visit 1 was the result of a 
focussed engagement with the mark scheme having read the response through.  This 
pattern can be seen in the static gaze plot from one of the examiners in Figure 7.7 
below.  
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Figure 7.7. Exemplar static gaze plot from Session 1, Page 2 Visit 1.  
 
 
The numbers on the gaze plot represent the order of eye-movements and demonstrate 
that the vast majority of the examiner’s focus on the mark scheme occurred after she 
had read it through.  This pattern of eye-movements provides support for the findings 
of the thematic analysis which identified E2, the evaluating process where the 
examiner focused on the mark scheme to reach an overall judgement as to the quality 
of the response. 
The heat maps of the second visit to each page provide evidence of the mark 
scheme being re-read as well as the response. This pattern of distribution suggests 
possible support for E3, the ‘refining evaluation’ identified in the thematic analysis.  
This was confirmed when the animated gaze patterns were re-watched.  The 
examiners re-read specific sections of the response and carefully cross-checked with 
the mark scheme.  Again, this can be seen in a static gaze plot, see Figure 7.8. 
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Figure 7.8. Static gaze plot for the re-reading of Page 1, Session 1. 
 
Also of interest here is how the examiner’s gaze on the level descriptors was focused 
on Level 2, whereas when she first engaged with the level descriptors, her gaze 
encompassed Levels 4, 3 and 2.  This might be seen to provide support for the idea 
that during the refining evaluation, examiners are in fact seeking more to confirm a 
decision already reached, rather than to inform a decision. 
In Session 2, the heat maps demonstrated differences in the marking process, 
particularly in relation to the use of the mark scheme.  As can be seen in Figure 7.9, 
the initial reading of the two pages of the response was still thorough (as before, the 
response is on the left hand side).   
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Figure 7.9.  Heat maps for the initial reading of the response and mark scheme in 
Session 2. 
 
In contrast, the re-reading of the response was shown to be much more 
selective than the initial reading, as can be seen in the heat maps in Figure 7.10. 
Figure 7.10.  Heat maps for the re-reading of the response and mark scheme in 
Session 2. 
 
This re-reading was also noticeably more selective than the re-reading in Session 1, 
with a reduction of 66.0% in the fixation count on Page 1 between Session 1 and 
Session 2, and 61.3% for Page 2. This suggests that the initial reading of the response 
remained thorough across the examining period, but that there was less frequent re-
reading, which when it did occur was more selective than in Session 1. 
With regards to the use of the mark scheme, there was a greater contrast in 
the heat maps between Session 1 and Session 2 for how the mark scheme was 
referred to.  The heat maps show that there was very little engagement with the mark 
scheme on Page 1, Visit 1, and the animated gaze patterns confirmed that there was 
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almost no cross-checking with the mark scheme.  The markings that were visible on 
the heat map were largely the result of a brief orientation to the marking task, a quick 
check of the question and assessment objectives before marking began.  This 
suggests that the ‘making sense’ process associated with the initial reading of the 
response involving concurrent evaluations (E1) is more likely to occur without 
reference to the physical mark scheme, supporting the contention that examiners 
come to rely instead on an internalised marking schema. 
The animated gaze replays also confirmed that as in Session 1, the focused 
engagement with the level descriptors occurred having read the response through, 
providing support for the E2, overall evaluation, still occurring in Session 2.  
However, only three of the examiners made reference to the level descriptors this 
time, compared to all of the examiners in Session 1, and those that referred to the 
mark scheme at this point spent less time at Session 2 (M = 11.95 seconds) than at 
Session 1 (M = 16.93 seconds) and with a similar reduction in the mean number of 
fixations between Session 1 (M = 63.8) and Session 2 (M = 42.0).  These results 
suggest that the overall evaluation, E2, although still occurring, may also be 
happening increasingly in relation to an internalised marking schema rather than the 
on-screen mark scheme. 
Not all examiners re-read both pages of the response, with two reaching a 
marking decision with no re-reading of either page.  When it did occur, as the heat 
maps suggest, the re-reading of both the response and the mark scheme was more 
selective.  Therefore there was evidence for E3, the refining evaluation, but it was 
less apparent than at Session 1.   
A case study of one examiner, Sadie, from Session 1 provides an illustration 
of the main findings. See Figure 7.11 below.  
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Figure 7.11. A case study of gaze plots to illustrate the main findings from the eye-
tracking analysis  
Page 1, Visit 1 
 
The examiner oriented to the marking task, 
then read page 1 of the response thoroughly.  
There was some cross-referencing with the 
mark scheme. The top two level descriptors 
were referred to.  (E1, mark scheme 
informed concurrent evaluation occurred as 
the response is read.) 
Page 2, Visit 2 
Having read the whole response through 
carefully, the examiner engaged with the 
mark scheme. The focus was on the top 
band, level 4.  (E2, overall evaluation.) 
Page 1, Visit 2 
The response was re-read, selectively, 
with cross-reference to the level 
descriptors.  The top two levels were 
referred to.  (E3, refining evaluation.) 
Marking decision 
The examiner awarded Level 4, 13/16 marks.  The seed mark was 8/16, so the mark 
was out of tolerance.  The focus on the mark scheme was on level 4, which was then 
incorrectly awarded.  This suggests that at each stage of evaluation, the process may 
be one of confirming the initial impression, rather than informing the eventual 
marking decision. 
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Marking accuracy 
Given the sample size, it is difficult to comment on differences between 
accurate and inaccurate markers in this study.  However, the findings do provide 
illustrations of the results and conclusions of Study 3.  From the marking decisions, 
recorded in Table 7.1, it can be seen that only four of the eleven marking decisions 
were within tolerance.   An examination of the static gaze plots and the RTA verbal 
protocols showed the only examiner to award the exact same mark as the seed, Ben 
(in Session 2), made very little reference to the on-screen mark scheme, although his 
RTA confirmed his use of E1, E2 and E3 evaluation processes suggesting these 
occurred in relation to an internalised marking schema.44  Ben was also in tolerance 
in Session 1, when he did make use of the on-screen mark scheme as described 
previously.  In contrast, the second examiner in tolerance in Session 2, Seth, might 
be described as being the most cautious of all the examiners, being the only one to 
refer to both pages of the response three times and with careful cross-checking with 
the mark scheme.  These two examples provide an illustration of the conclusion from 
Study 3 that the use of the mark scheme is not a factor in marking accuracy. See 
Figure 7.12 for a comparison of both examiners’ static gaze plots for their first 
reading of the response.)  
 Further support for this conclusion is found in the example of Sadie in Figure 
7.11 above, whose static gaze plots demonstrated the three stages of evaluation, but 
who then awarded a mark that was out of tolerance, again suggesting that the use of 
the on-screen mark scheme is not associated with marking accuracy.   Marking 
accuracy is discussed further below. 
 
 
                                                 
44 Ben was adamant that he did not used the mark scheme, although a few gaze points were recorded 
during the eye-tracking. This may be that Ben did briefly glance at the mark scheme, but was unaware 
of this, or that his gaze was recorded as he moved his gaze to find the space bar to end the recording. 
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Figure 7.12.  Contrasting gaze plots from two accurate markers on the first reading of the response, Session 2.   
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7.6 Discussion  
7.6.1 Initial discussion 
Overall, the results of the eye-tracking analysis supported the findings of the 
thematic analysis and also those of Study 3. The key findings were that the 
thoroughness of the initial reading of the response remained similar over the 
examining period, but that the use of the physical mark scheme decreased, alongside 
a corresponding increase in the reliance on an internalised marking schema.  The 
insight from using a qualitative approach led to the identification of three stages of 
evaluation occurring before the final marking decision was reached, summarised 
below.   
 
1. An initial impression is formed as concurrent evaluations are made during the 
first reading of the response.  This impression is mark scheme informed, but 
may not involve direct reference to the mark scheme, particularly as time 
progresses through the examining period. (E1) 
2. Having read the response through, an overall evaluation is made which 
results in an initial marking decision.  Again, this typically, but not always, 
occurs with reference to the mark scheme, particularly the level descriptors. 
(E2) 
3. A ‘refined’ final decision is reached after a process involving a selective re-
reading of the response, combined with light-touch cross-referencing with the 
mark scheme.  This stage may not always occur towards the end of the 
examining period. (E3) 
 
The implication of having three steps outlined in this way is that there is a 
sense of progression, and that at each stage there is the potential for the existing 
impression to be amended.  This was observed in Study 2, where there was clear 
evidence that the formal process of engaging with the mark scheme over-rode the 
more subjective impression formed from the initial reading with concurrent 
evaluations.  However, the markers in Study 2 were marking a question and using a 
mark scheme that was presented to them for the first time at the testing session.  
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They were also thinking aloud as they marked, which meant that the marking process 
was slower and more deliberate than it is in live marking.    
In the current study, even at Session 1, the examiners had all been through the 
marking of practice scripts and the standardisation process and so already had a 
working knowledge of the mark scheme.  Therefore, the stage of initial reading with 
concurrent evaluation was already mark scheme informed, which may have 
contributed to an initial judgement that the examiners felt more secure with and so 
were less likely to amend during the next stage of forming an overall evaluation.  
This suggests that it might be the case that the final marking decision is in fact the 
result of the initial stage of reading and making concurrent evaluations, with 
subsequent references to the mark scheme serving more to confirm this early 
judgement rather than to inform a final, ‘refined’ marking decision.  It also suggests 
that it is not possible to ‘objectively’ evaluate against the mark scheme.  Even if an 
examiner actively seeks to inform his/her marking decision rather than to confirm it, 
to test the working hypothesis, this evaluation is being made against the examiner’s 
individual interpretation of the mark scheme. 
Therefore the examiners may be seen to be showing confirmation bias 
(generally attributed to Wason, 1960), an unintentional bias in which they seek 
information to confirm their initial judgement or working hypothesis.  This cognitive 
bias refers to the tendency of individuals to focus on information consistent with 
their prevailing beliefs and to ignore contradictory information.  In the case of 
marking, during the re-reading of responses, examiners may re-read selectively 
(scan), identifying the information which supports their judgement and ignoring 
inconsistent information.   
The implication here is that the difference between accurate and inaccurate 
marking is not to do with how thoroughly the response is read, nor how frequently 
and thoroughly the on-screen mark scheme is referred to, nor indeed whether 
recognition and/or gut feeling are used, but rather the understanding and subsequent 
application of the mark scheme.  This understanding is used to inform the concurrent 
evaluations that lead to the initial impression, it is then used again when reaching an 
overall evaluation and again to refine the decision.  It also forms the basis for the 
experience-informed gut feeling and the recognition of and comparison with 
accurate templates (Gobet & Simon, 1996; Gobet & Waters, 2003) or constructs  
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(Wiliam, 1994) when used, which if accurate, is unproblematic for marking 
accuracy. Support for this conclusion was evident in the fact that the overall marking 
processes identified were applicable to all examiners, meaning the accurate and 
inaccurate markers appeared to follow the same broad stages of marking.   
Further support for this conclusion is found in the fact that of the four 
marking decisions that were within tolerance, three were awarded by Team Leaders, 
who not only are selected on the basis of the marking ability, but both of whom had 
attended the additional training day where they are familiarised with the mark 
scheme and the expectations of the Principal Examiner.  They are therefore most 
likely to have embedded early an accurate understanding of the mark scheme. This 
provides additional support for the suggestion that what is of key importance is the 
initial understanding and embedding of the mark scheme.  This is particularly 
important as an examination of the marks awarded in the two marking sessions 
shows very little change occurring between the two marking sessions, with only 
Seth’s mark changing sufficiently to bring it within tolerance at Session 2.  These 
findings imply that the examiner’s understanding and subsequent application of the 
mark scheme does not change over the examining period, which is problematic if 
that understanding is different to the standards set by the Principal Examiner.  
With regards to the use of cognitive marking strategies in the marking of 
extended written responses, concerns that examiners use scanning rather than 
evaluating/scrutinising, as expressed by the examiners in Study 1, or that they switch 
to intuitive System 1 processing before they are ready (Suto & Greatorex, 2008a) 
seem unfounded.  However, the key to marking accurately appears to be less the 
cognitive marking strategy used or the wider marking process followed. Evaluating 
is integral to how examiners mark extended written responses, but the key issue 
appears to be the criteria they use to evaluate.  The evaluation is mark scheme 
informed, but the understanding and subsequent interpretation of the mark scheme 
may vary.  What is important in marking is the early ‘cloning’ of the examiners to 
get inside the minds of the principal examiner; to have the same interpretation of the 
mark scheme, rather than cross-checking regularly with the mark scheme. 
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7.6.2 Implications for the model of marking 
The implications for the model of marking are shown in Figure 7.13, Figure 
7.14 and Figure 7.15. The revised model takes into account the results of Studies 2, 3 
and 4 and therefore includes the post-mark reflection identified   in Study 2.   
  
Three stages of evaluation were identified which occurred prior to the final 
decision being reached.  Each of these stages may be seen to generate a ‘working 
hypothesis’ regarding the mark to award the response.  This suggests that that the 
decision-making process is a fluid one, with opportunities for the examiner to re-
assess. The results from Study 2 suggested the overall evaluation, which was made 
with a careful and considered engagement with the physical mark scheme, over-ruled 
the initial, subjective evaluations which occurred concurrently with the response 
being read.  
However, the results from the hybrid thematic analysis of Study 4 initially 
raised the question as to whether this re-assessment occurred, whether the initial 
impression was indeed a working hypothesis or whether the final marking decision 
was in fact made with the initial engagement with the response.  Therefore at each 
stage of evaluation, the examiner may be seeking more to confirm the initial 
judgement, than to inform the final marking decision. Therefore rather than testing 
the working hypothesis, examiners sought to provide support for it (see Figure 7.13). 
Further analysis of the interviews and RTA verbal protocols, in combination 
with analysis of the eye tracking data suggested that in fact examiners were indeed 
seeking information more to confirm their initial judgement, than to inform it. This 
process was found to account for marking both at the start and at the end of the 
examining period, with the main difference being that the three stages of evaluation 
E1, E2 and E3 occurred increasingly with less reference to the on-screen mark 
scheme. It was also the case that E3, the ‘refining evaluation’, did not always occur 
(see Figure 7.14). 
It was therefore concluded that the final marking decision was essentially 
informed by the initial impression of the response (see Figure 7.15).  
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Figure 7.13. Marking at the start of live marking 
Three stages of evaluation were identified which occurred prior to the final decision 
being reached.  The initial suggestion was that that the decision-making process is a 
fluid one, with opportunities for the examiner to re-assess their previous judgement.  
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Figure 7.14. Marking ‘at speed’ 
There was a stronger indication that at each stage of evaluation, the examiners were 
seeking to confirm their previous judgement, rather than to inform it. 
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Figure 7.15. Marking ‘at speed’, at the end of the examining period. 
The conclusion was that the initial judgment essentially informed the final marking 
decision. Whilst additional stages of evaluating occurred, these served more to confirm 
the final marking decision rather than to inform it.  
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7.6.3 Methodological limitations 
The analysis of the eye tracking data provided additional insight into the 
findings of the statistical analyses carried out in the previous empirical study (Study 
3, Chapter 6).  However, it was unfortunate that difficulties with recruitment meant 
that the small sample size precluded the intended statistical analysis of the eye 
tracking data.  The analysis of eye tracking metrics, for example, the time spent on 
different areas of the response and the mark scheme and the number of visits to the 
same areas would have provided statistical data to investigate the proposed model of 
marking.  The lack of inferential statistics means that the conclusions drawn were 
based on qualitative analysis of eye movement data and so should be seen as 
tentative until a larger scale study enables investigation through statistical analysis of 
the eye tracking metrics.  However, the investigations of the visualisations were 
rigorous and were used alongside the thematic analysis of the interviews and cued 
RTA verbal protocols as well as the results of Study 3 to provide further insight into 
the process of marking. 
In addition, caution should always be taken when drawing conclusions from 
the analysis of eye-tracking data as whilst “Eye movements reflect cognitive 
processes… cognitive processes cannot be directly inferred from eye-tracking data” 
(Kok & Jarodzka, 2017, p. 114).  For example, time spent on an area on the stimulus 
material is assumed to reflect attention and information processing, whereas the 
individual’s gaze direction may not reflect associated mental engagement the 
stimulus.  Whilst the examiners in this study all appeared to be focused during the 
marking activity, this can only be inferred.  Similarly, caution is required in the 
interpretation of verbal protocol data as the articulation of the heeded information is 
only an indirect trace of cognitive process (Ericsson & Simon, 1980).  However, 
methodological triangulation helps to ensure conclusions are based on findings from 
different sources, as was the case here.   
Another potential limitation is the possible impact on the examiner’s usual 
marking processes of marking in a laboratory whilst having eye movements tracked.  
Knowing that their eye movements were being recorded may have had the effect of 
making their marking more careful and thorough than it might otherwise have been.  
Whilst it is difficult to address this concern directly, the fact that eye movements 
were captured twice, once at the start and then again at the end of the examining 
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period meant that despite the artificiality of the marking activity, changes between 
two directly comparable marking sessions were possible. Future research might have 
examiners complete more than one marking activity in order that increased 
familiarisation with the set-up may produce marking processes more typical of the 
examiner’s normal pattern of marking.  However, the eye tracking data was not 
analysed in isolation; comparison with the findings of the thematic analysis and 
quantitative data from Study 3 meant that conclusions were based on a synthesis of 
findings from a number of sources.  
Another issue is that the same response was used in both marking activities, 
meaning the examiners may have recalled the mark they initially awarded the 
response which may have impacted their marking decision.   However, the same 
response was necessary within the scale of this study for a direct comparison on 
marking processes to be made.  The advice from the principal examiner was that it 
would be highly unlikely examiners would remember the response given the quantity 
of scripts marked in between the sessions.  This was confirmed by the data collected 
from the examiners at the second session, where only one reported she had wondered 
if the response was the same, although was not sure, and no one reported 
remembering the mark awarded at the first marking session. 
Finally, as with the previous studies which have involved hybrid thematic 
analysis (Study 1 and Study 2) the researcher’s previous teaching and examining 
experience needs to be acknowledged.  Further, at this stage in the research process 
there exists the possibility that the researcher’s own unintentional confirmation bias 
may impact on the interpretation of the results.  However, as before, rigour was 
ensured in the thematic analysis through adherence to the two sets of guidelines used 
in the previous studies (Braun & Clarke, 2006; Tong et al., 2007) and with repeated 
replays and analyses of the eye tracking data.   
 
7.7 Conclusions 
The overall conclusion from this study was the development of a model of 
marking with the evaluating strategy at its core.  The model suggests that examiners 
check their judgement at different stages, but that these checks serve more to confirm 
rather than to inform the impression and subsequent marking decision.  This means 
that the final marking decision is essentially made with the initial engagement with 
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the response and the resulting initial judgement.  Although these processes were 
identified at the start and the end of the examining period, there was less frequent re-
reading of the response and the mark scheme in the second session, suggesting 
evaluation may decrease over the examining period.  However, given the conclusion 
that the selective re-reading of the response serves more to confirm than to inform a 
marking decision, this reduction in evaluation is not associated with marking 
accuracy. The difference between accurate and inaccurate markers is not to do with 
the processes they use, the marking strategies they adopt, but rather their 
understanding and subsequent application of the mark scheme. 
 
 
 
  
297 
 
Chapter 8 
 
Study 5: Validation of the model of marking: a quantitative study 
using secondary data. 
  
8.1 Overview 
Study 5 used secondary marking accuracy data from AQA to seek to validate 
the findings of Study 3.  This will ensure greater confidence in the conclusions drawn 
from the combined findings of Studies 3 and 4 and the subsequent development of 
the model of marking.  Data were obtained on the performance of examiners on the 
seed scripts for the sample of examiners who participated in Study 3 (n = 53). The 
data enabled individual participant accuracy scores to be calculated.  Having a 
continuous measure of accuracy which was also time-stamped, enabled an alternative 
investigation of marking accuracy (i) over the examining period and (ii) in relation to 
the components of the model of marking investigated in Study 3.  Additional data 
from the wider population of all Paper 3 examiners (N = 284) enabled checks on the 
representativeness of the sample of examiners used in Study 3, in order to 
demonstrate the validity of the conclusions drawn.  
 
8.2 Introduction  
The combined results of Study 3 and Study 4 led to a model of marking with 
the evaluating strategy at its core.  The model was equally applicable to accurate and 
inaccurate examiners, with the difference in marking accuracy being attributed to the 
examiner’s understanding and subsequent application of the mark scheme rather than 
differences in strategy usage or the overall marking process.  It was also concluded 
that despite there being a number of opportunities for an initial impression of the 
quality of the response, acquired from the first reading, to be re-assessed, this did not 
seem to occur.  Instead, it appeared that examiners sought to confirm this initial 
impression.  These findings identified the importance of the examiner acquiring an 
accurate understanding of the mark scheme early on, as the concurrent evaluations 
made as part of the E1 evaluating process, which are mark scheme informed, 
appeared to be the key determining factor in the final mark decision.   
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Study 3 operationalised marking accuracy in terms of whether examiners had 
been asked to stop marking (‘Inaccurate’) or not (‘Accurate’) at T2, the second time 
point in Study 3 which occurred one week into the A-level Psychology examining 
period. This allowed comparisons to be drawn between ‘Accurate’ and ‘Inaccurate’ 
examiners, but did not allow a focused investigation of the consistency of marking 
accuracy over time.  The self-reported data regarding whether examiners had been 
asked to stop marking indicated that being asked to stop marking and receiving 
feedback from a team leader did not radically change the way examiners marked, 
with 91% of this group being asked to stop marking at least once more out of the two 
remaining time points in the study (and 60% asked to stop at both, meaning that 60% 
of the inaccurate group of examiners were asked to stop at all three time points).    
Research into the consistency of marking over time, which has investigated 
examiner severity/leniency over a single examining period and over years of marking 
periods, has produced mixed findings.  Morrissy (2000) looked at the 
severity/leniency of marking of GCSE English and Geography and A-level English 
and Theatre Studies and found no evidence of changes over the examining period.  
Similarly, Pinot de Moira et al. (2001) identified only small changes in the 
leniency/severity of the marking of A-level English examiners over a marking 
period.  Interestingly, research which has looked at consistency of marking over a 
number of examining periods has reported similar consistency in leniency/severity 
(Lunz & Stahl, 1990; Lunz & O’Neil, 1997).  However, other research has produced 
contradictory results, although of note is that this research has not always been 
carried out within the context of formal examinations. For example, Myford (1991) 
found that the severity of the judgements made by assessors of secondary school 
drama performances changed significantly over a one month period, and this was 
irrespective of previous experience.  Similarly, comparisons of ratings awarded to 
history papers a day apart found that markers were more lenient on the second day 
(Coffman &Kurfman, 1968).   
A key conclusion drawn from studies 3 and 4 was that differences in marking 
accuracy were the result of the accuracy of the examiner’s embedded understanding 
of the mark scheme, rather than his/her specific marking practices, for example 
frequency of use of the physical mark scheme.  This was based in part on a tentative 
conclusion that marking accuracy remained consistent over the examining period, 
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based on the self-reported data which identified that 91% of the examiners asked to 
stop marking at T2 (n = 22) reported being stopped from marking at least once more, 
with 60% reporting being stopped at all three time points. This suggests that despite 
being stopped from marking and receiving feedback, the change in their marking 
which enabled them to be cleared to mark again was short-lived.  However, more 
rigorous investigation of marking accuracy over time is required before it can be 
concluded that marking remained consistent over the examining period. 
In this study, marking accuracy data from AQA based on the examiners’ 
actual performance on the seed scripts were used. This allowed an accuracy score to 
be calculated for each examiner representing the proportion of seed scripts marked 
within tolerance.  It was important that a measure of accuracy was used which 
accounted for the number of scripts examiners had marked as the more scripts 
marked by an examiner, the more seed scripts marked and therefore the more 
opportunities to be out of tolerance and asked to stop marking.  Having this data 
enabled marking consistency of the two groups of markers in Study 3, accurate and 
inaccurate, to be compared across the examining period. 
The results from Study 3 identified the use of an internalised marking schema 
as a point of difference between the accurate and inaccurate markers, with the 
SPANOVA results showing a significant main effect of marker accuracy group 
(Accurate/Inaccurate).  Subsequent analysis showed that this differential use of an 
internalised marking schema was not just the result of having marked more scripts 
and so being more familiar with the mark scheme than the Inaccurate group.  The 
model of marking accounted for this finding in terms of the importance of the initial 
evaluations made by examiners, which if made against an accurate understanding 
and application of the mark scheme, resulted in an accurate marking decision.  
Having accuracy as a continuous variable (the proportion of seeds marked in 
tolerance) enabled the relationship between accuracy and the use of an internalised 
marking schema to be investigated further using correlational analysis.  It also 
allowed additional investigations to be carried out between accuracy and the other 
components of the model of marking.   
Finally, the results of Study 2 supported those of other research that marking 
experience does not appear to be associated with marking accuracy (Suto & Nádas, 
2008; Suto et al., 2011b) although research has found mixed results (Meadows & 
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Billingtom, 2005).  Having accuracy as a continuous variable enabled further 
investigation of this relationship.  
 
8.3 Aim 
The aim of Study 5 was to use secondary marking data from AQA to verify 
the premises and the key findings which underpinned the development of the model 
of marking. Four areas were investigated: 
 
1. The validity of the sample of examiners used in Study 3 
The model of marking was developed on a sample of 53 examiners of AQA 
Psychology A-level Paper 3.  Of interest is whether the marking accuracy of this 
sample was representative of the wider population of A-level Psychology Paper 3 
examiners (N = 284). 
 
2. The validity of the operationalisation of marking accuracy in Study 3 
In Study3, marking accuracy was operationalised as a categorical measure, 
with the Accurate group of markers defined as those who were not asked to stop 
marking at T2, the second time point in the study, and the Inaccurate markers were 
those who were asked to stop marking at T2.  Having a continuous measure of 
accuracy for each Study 3 participant, the Proportion of seeds marked in tolerance 
meant that differences in these scores between the two groups could be investigated.  
For the categorical measure of accuracy to be valid, the group of ‘Accurate’ markers 
should have a higher accuracy scores on the continuous measure than the 
‘Inaccurate’ group of markers, both at T2, the time point used for this measure of 
accuracy, and across the three week examining period.  
 
Hypothesis: There will be a significant difference in the Proportion of seeds 
marked in tolerance between the group of Accurate markers and the group of 
Inaccurate markers at T2, and across the whole examining period.   
 
3. Marking accuracy over time 
The results of Study 3 and Study 4 suggested that marking accuracy did not change 
over time.  This premise underpinned the conclusion from Studies 3 and 4 that what 
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is of key importance to marking accuracy is the early embedding of an accurate 
understanding of the mark scheme.  Having time-stamped data for the Proportion of 
seeds marked in tolerance scores enabled further investigation of marking accuracy 
over the examining period.  The prediction was that the proportion of seeds marked 
in tolerance will remain consistent over time. 
 
4. Relationships between marking accuracy and components of the model of 
marking 
Investigations of the components of the model of marking suggested that only 
the Use of an internalised marking schema was associated with marking accuracy.  
Having a continuous measure of accuracy enabled correlations to be conducted 
between accuracy and components of the model of marking investigated previously 
in Study 345.  It was predicted that the only significant correlation would be between  
the Proportion of seeds in tolerance and the Use of an internalised marking schema.  
 
Hypothesis: There will be a significant correlation between the Proportion of 
seeds marked in tolerance and the Use of an internalised marking schema. 
 
Correlations between the Proportion of seeds in tolerance and the other outcome 
variables investigated in Study 3 (Number of times the response was read, 
Thoroughness of reading, Number of times the physical mark scheme was referred 
to, Thoroughness of use of physical mark scheme, Use of gut feeling, Use of 
recognition, Confidence, Self-checking) would not be significant. 
 
5. The relationship between marking accuracy and examining and teaching 
experience  
The results of Study 2 indicated that there was no effect of experience on 
marking accuracy.  Having a continuous measure of accuracy enabled the 
relationship between accuracy and experience to be investigated using correlational 
                                                 
45 Correlations were not calculated for the Study 3 variables Number of times sought help and Number 
of time changed mind due to the high proportion of ‘0’ values making the data not suitable for 
correlational analysis. 
302 
 
analysis. It was predicted that marking accuracy would not be associated with 
previous examining or teaching experience. 
 
8.4 Method 
8.4.1 Design 
The study used secondary data to conduct additional analyses including t-
tests, a (2 x 4) SPANOVA and correlational analysis. 
 
8.4.2 Participants 
Dataset 1: The participants were the A-level Psychology Paper 3 examiners 
used in Study 3 (n = 53).  Participant demographics are summarised in Table 8.1. 
 
Dataset 2: The participants were all the A-level Psychology Paper 3 
examiners (N = 284).  This was an anonymised dataset with no demographic 
information available. 
 
A favourable ethical opinion was obtained through the University of Surrey 
Ethics committee via the Self-Assessment for Ethics (S.A.F.E.) process.  
 
 
8.4.3 Procedure 
The study involved combining secondary data obtained from AQA on marker 
accuracy with the questionnaire data obtained in Study 3.  Two anonymised datasets 
were obtained from AQA.   
 
1. Marking data for the 53 examiners who participated in Study 3 (n = 53).  
The AQA examiner identifier numbers were used to select the dataset.  
These were then removed and replaced with the corresponding participant 
identifier (P1 through to P53) used in Study 3.  This dataset enabled 
further investigations of marking accuracy and the model of marking.  
 
2. The second comprised marking data for the population of examiners (N = 
284) from which the Study 3 sample was selected. This dataset enabled 
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the representativeness of the marking accuracy of the Study 3 sample to 
be investigated.   
 
The datasets contained information on the seed scripts marked by the examiners 
across the examining period.  This included the date the seed script was marked, the 
mark awarded by the examiner for each item (question) marked on the script and the 
overall mark awarded.  It also included the corresponding definitive marks awarded 
by the Principal Examiner.  This information enabled an overall marker accuracy 
score to be calculated for each participant, which took into account the number of 
seeds scripts they had marked.  The date stamp meant that the proportion of seeds 
marked in tolerance for each time period could be calculated, enabling marking 
accuracy to be compared at different time points over the examining period.46 
A number of steps were taken to prepare the large files of raw data from 
AQA ahead of statistical analysis being undertaken.  The data set included 
information on every item marked by the 53 examiners alongside the definitive mark 
awarded by the Principal Examiner, for every seed script, and the date it was marked.  
This resulted in an Excel file of over 19,000 lines of data.  This data was converted to 
produce the following statistics: 
 
1. Proportion of seeds marked within each time period that were within 
tolerance. 
2. A ‘proportion accurate’ score for each individual examiner, the proportion of 
seeds marked by the examiner which were within tolerance.  A score was 
calculated for each time period and an overall score for the three week 
examining period47.  The three time points used in this analysis are referred to 
as T2, T3 and T4 to maintain comparability with Study 3. 
 
                                                 
46 Note: Data was used from both datasets to correspond with the three week examining period used in 
Study 3 therefore data was removed from before 29th June and after 19th July.  Although marking in 
fact continued into August, the examiners asked to continue marking beyond the official end date are 
the team leaders and the most accurate examiners, meaning the data becomes less representative of all 
examiners.  
47  Note that these scores were calculated at T2, T3 and T4 as it was too early to obtain seed data at 
T1, the start of the examining period.   
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For the second data set, an Excel file comprising over 54,000 lines of data, the 
proportion of seeds marked within each time period that were within tolerance was 
calculated.  
 
8.4.4 Data analysis 
The outcome variables in Study 3 had already been screened and the 
identified anomalies addressed (see section 6.5.1).  Additional steps were taken with 
the AQA datasets.   
 
(i) Initial data screening to identify and address anomalies.   
(ii) Descriptive statistics for accuracy scores at T2, T3, T4 and overall.  
(iii) Checks on the distribution of missing values and for violations of 
assumptions of normality of the accuracy scores. 
(iv) Statistical investigations 
 One sample t-tests to compare the accuracy scores of the Study 3 
examiners with those of all Paper 3 examiners, by time point.  
 Use of t-tests to compare the difference in the proportion of seeds 
marked in tolerance scores between the Accurate and Inaccurate 
groups of markers (i) at T2 and (ii) across the three week examining 
period.  
 Use of SPANOVA to investigate (a) the main effect of time on the 
proportion of seeds marked within tolerance and (b) the main effect of 
marker accuracy in the Study 3 examiners.   
 Use of correlations and cross-lagged correlation to look for 
associations between marking accuracy and the different components 
of the model of marking investigated in Study 3 in order to verify the 
pattern of findings of Study 3. 
 Use of correlation to examine the relationship between marking 
accuracy and examining and teaching experience.  
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8.5 Results 
8.5.1 Initial data screening to identify and address anomalies48  
There was some duplication in the files.  Where this was the result of seed 
marks being updated, the data corresponding to the latest date was retained as the 
previous occurrence was no longer valid.  Where duplication of data rows occurred 
and there was no meaningful difference between them, the second occurrence was 
removed to avoid data being double counted.  This examination paper included 
optional items and so rows of data which contained items identified as not being 
included in the total score were also deleted.   
 
8.5.2 Descriptive statistics 
The descriptive statistics for the new variables for the whole sample are in 
Table 8.1 and by Group (Accurate and Inaccurate examiners) in Table 8.2.   
 
 
Table 8.1 
Descriptive statistics for the accuracy measure ‘Proportion of seeds in tolerance’ at 
the four time points 
 
 
Note:  Data with mean value for the time period imputed. 
                                                 
48 Screening steps taken in conjunction with AQA staff. 
 Whole sample 
(N = 53) 
 
 T2 T3 T4 Whole 
period 
Proportion of seeds in 
tolerance 
 M = 0.382 
SD = 0.359 
 M = 0.380   
SD = 0.290 
 M = 0.350   
SD = 0.344 
M = .378 
SD = .258 
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Table 8.2 
Descriptive statistics for the accuracy measure ‘Proportion of seeds in tolerance’ at the four time points, by accuracy group 
 
 
 
 
 
 
 
 
 
 
Note:   1With sample mean at each time point imputed for missing values. 
  2With group (Accurate/Inaccurate) mean at each time point imputed for missing values. 
 
 
 Accurate (Not stopped at T2) 
(n = 31) 
Not accurate (Stopped at T2) 
(n = 22) 
 T2 T3 T4  T2 T3 T4 
Proportion of seeds 
in tolerance1  
 x̄ = 0.490 
sd = .377    
 x̄ = 0.398   
sd = 0.291 
 x̄ = 0.400  
sd = 0.367 
  x̄ = 0.231 
 sd = 0.275 
 x̄ = 0.354   
sd = 0.293 
 x̄ = 0.292  
sd = 0.308 
Proportion of seeds 
in tolerance2 
x̄ = 0.521 
sd = .373 
x̄ = 0.400 
sd = .291 
x̄ = 0.400 
sd = .367 
 x̄ = 0.231 
sd = .275 
x̄ = 0.353 
sd = .293 
x̄ = 0.260 
sd = .301 
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8.5.3 Checks on the distribution of missing values and for violations of 
assumptions of normality of new outcome variables 
Missing value analysis (Little’s MCAR test) revealed no concerns for any of 
the measures.  Mean values for each time point were imputed for missing values49.    
The new accuracy variables using the Proportion of seeds in tolerance for 
each examiner and three measures of experience (Years of teaching, Years of AQA 
examining and Years of all examining) were checked for violations of assumptions of 
normality.  Outliers were winsorized, replaced with the nearest value that was not an 
outlier (Field, 2009).  The variables used in Study 3 had previously been checked and 
adjustments made (see Section 6.5.4). 
 
8.5.4 Statistical analysis 
8.5.4.1 The validity of the sample of examiners used in Study 3 
One sample t-tests were used to compare the accuracy scores (Proportion of 
seeds marked within tolerance) of the Study 3 examiners (n = 53) with the overall 
accuracy of the wider population of examiners (N = 284), at each time point and 
overall (across the three week examining period).  The comparison values used were 
the mean accuracy scores at each time point for the Paper 3 examiners. The results 
are summarised in Table 8.3 below.   
With adjustments made for multiple comparisons50, alpha was reported as p < 
.013.  No significant differences were found between the accuracy scores of the 
Study 3 examiners and the overall accuracy of the population of Paper 3 examiners, 
suggesting that the marking accuracy of the sample of examiners used in Study 3 was 
not significantly different to that of the population of all Paper 3 examiners.  
                                                 
49 For the separate analyses carried out on the Accurate and Inaccurate examiner groups, the mean 
values for each time point within each group were used. 
50 4 x t-tests 
308 
 
 
Table 8.3 
Summary of the one-sample t-tests to compare the accuracy scores of the Study 3 examiners with the overall accuracy measure of the whole 
sample of examiners 
  
 
Comparison 
value 
One sample t-test results  
 
 
Cohen’s d 
     95% CI 
 
Time period 
t df p Mean 
difference 
Lower Upper 
T1 to T2 .394 -.239 52 .812  -.012 -.111 .087 -.03 
T2 to T3 .427 -1.182 52 .243 -.047 -.127 .033 -.16 
T3 to T4 .464 -2.303 52 .025 -.109 -.204 -.014 -.31 
T1 to T4 .434 -1.573 52 .122 -.056 -.127 .015 -.22 
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8.5.4.2 The validity of the operationalisation of marking accuracy in Study 
3 
The operationalisation of marking accuracy in Study 3 was based on self-
report, where inaccurate markers were defined as those who reported having been 
stopped from marking at T2 and accurate markers were defined as those who 
reported not having been stopped from marking at T2. The validity of having 
operationalised marking accuracy in this way was investigated by testing the 
following hypothesis:  There will be a significant difference in the Proportion of 
seeds marked in tolerance between the group of Accurate markers and the group of 
Inaccurate markers, at T2 and across the examining period. 
 
Two t-tests were conducted, the first compared the accuracy of the two 
groups of markers at T2 and the second compared their overall accuracy across the 
three week examining period.   
The T-test at T2 found a significant difference in the Proportion of seeds in 
tolerance at T2 between the Accurate group (M = 0.52, SD = 0.37) and the 
Inaccurate group (M = 0.23, SD = 0.27; t (51) = 3.10, p = .003, two-tailed).  The 
magnitude of the differences in the means (mean difference = 0.258, 95% CI: 0.068 
to 0.448) was large (d = .90).    
The second t-test found that there was a significant difference in the 
Proportion of seeds in tolerance across the 3 week marking period between the 
Accurate group of examiners (M = 0.45, SD = 0.28) and the Inaccurate group (M = 
0.28, SD = 0.19; t (51) = 2.55, p = .014, two-tailed).  The magnitude of the 
differences in the means (mean difference = 0.290, 95% CI: 0.102 to 0.478) was 
approaching large (d = .71).   
Both results provide support for the operationalisation of accuracy used in 
Study 3, with those who self-reported having been stopped at T2 marking fewer 
seeds in tolerance than those who reported not being stopped at T2, both at T2 and 
across the examining period. 
 
8.5.4.3 Marking accuracy over time 
Marking accuracy over time was investigated using a (2 x 3) SPANOVA to 
investigate (a) the main effect of time and (b) the main effect of marker accuracy on 
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the Proportion of seeds marked in tolerance in the Study 3 examiners. This analysis 
served two purposes.  Firstly, it enabled an examination of whether the marking 
accuracy of both groups of markers varied over the examining period, which would 
be indicated by a significant main effect of Time, or whether it remained consistent. 
Secondly, the results of the main effect of marker accuracy group would provide an 
additional validity check of the operationalisation of marking accuracy used in Study 
3, where Inaccurate was ‘stopped at T2’ and Accurate was ‘not stopped at T2’ (and 
already investigated above.  
The main effect of time was not significant, F (2, 102) = .202, p = .817, ηp2 = 
.004, nor was there a significant interaction effect, F (2, 102) = 1.83, p = .166, ηp2 = 
.04.  This suggests that marker accuracy did not change over the examining period. 
However, there was a significant main effect of marker accuracy, F (1, 51) = 5.04, p 
= .029, ηp2 = .09, providing additional support for the operationalisation of accuracy 
in Study 3 and the bar chart in Figure 8.1 shows that the accurate markers had higher 
mean scores at all three time points.   
 
Figure 8.1. Mean proportion of seeds marked in tolerance at the three time points, by 
marker group.  
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Although there was no effect of time and no interaction effect, indicating that 
marking accuracy remained consistent across the examining period, post-hoc t-tests 
to compare the mean proportion of seeds marked in tolerance between T2 and T4 
were conducted for additional verification.  After correcting for multiple 
comparisons51 alpha was set as p < .025. No significant differences were found for 
the Accurate markers between the Mean proportion of seeds in tolerance at T2 (M = 
0.52, SD = 0.37) and at T4 (M = 0.40, SD = 0.37; t (30) = 1.39, p = .175, two-tailed).  
The magnitude of the differences in the means (mean difference = 0.121, 95% CI: 
0.057 to 0.298) was small (d = .32).  Similarly, no significant differences were found 
for the Inaccurate markers between the Mean proportion of seeds in tolerance at T2 
(M = 0.23, SD = 0.27) and at T4 (M = 0.26, SD = 0.30; t (22) = -0.34, p = .740, two-
tailed).  The magnitude of the differences in the means (mean difference = -0.03, 
95% CI: -0.206 to 0.149) was small (d = .11).   
In summary, the results of the (2 x 3) SPANOVA and post-hoc tests suggest 
that marking remained consistent across the examining period and provide additional 
support for the operationalisation of accuracy used in Study 3.  
 
8.5.4.4 Relationships between marking accuracy and components of the 
model of marking 
Pearson’s product moment correlation was used to investigate the relationship 
between marking accuracy and the components of the model of marking investigated 
in Study 3. Only one significant correlation was predicted: There will be a significant 
positive correlation between the Proportion of seeds in tolerance and the Use of an 
internalised marking schema. The other correlations were not expected to be 
significant and were therefore investigated as 2-tailed hypotheses. 
Initially correlations were carried out between accuracy and the Study 3 
variables at T2, the time point used to operationalise accuracy in Study 3 (Accurate 
group were those not stopped from marking, Inaccurate group were those stopped 
from marking.)  The results are reported in Table 8.4. 
  
                                                 
51 2 x t-tests 
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Table 8.4 
Correlations between marking accuracy (proportion of seeds in tolerance) and the 
other outcome variables at T2, whole sample (n = 53) 
 
 
 
 
T2 scale scores 
Accuracy at T2 
  
r p 
Reading behaviours   
Number of times the response is read -.125 .374 
Reading thoroughness .013 .925 
Use of mark scheme   
Number of times mark scheme referred to - .178 .201 
Thoroughness of use of mark scheme -.309* .024 
Use of internalised marking schema (1-tailed)                                          .283* .020
Marking strategies   
Gut feeling -.212 .127 
Recognition -.085 .544 
Confidence   
Confidence scale -.188 .177 
Monitoring behaviours   
Self-checking scale -.107 .445 
Speed   
Number of scripts marked per hour -.125 .374 
Note: *p < .05. All correlations are reported as 2-tailed, except for Use of an 
internalised schema, which is reported as 1-tailed. 
 
As can be seen in the table, there was a significant, positive correlation 
between Accuracy and Use of an internalised marking schema, which provides 
support for the hypothesis above and supports the findings from Study 3 where the 
SPANOVA analysis found a significant main effect for accuracy on the use of an 
internalised marking schema.   
There was also a significant, negative correlation between Accuracy and 
Thoroughness of use of the mark scheme.  This is perhaps to be expected as it would 
be predicted that as examiners came to rely increasingly on an internalised marking 
schema they would rely less on the physical mark scheme, and indeed further 
analysis found a strong negative correlation between the Use of an internalised 
marking schema and Thoroughness of use of the physical mark scheme at T2, r = -
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.521, n = 53, p < .001.  The significant correlations with accuracy indicate that 
accurate marking at T2 is associated with greater use of an internalised marking 
schema and less thorough use of the physical mark scheme.  The overall pattern of 
findings was consistent with those of Study 3. 
To investigate these correlations further, cross-lagged correlations were 
carried out to explore the association between the variables over the course of the 
examining period.  Of particular interest here was the relationship between Accuracy 
and Use of an internalised marking schema, as this would enable a better 
understanding of the direction of the relationship.   Pearson’s product moment 
correlation was used to produce correlations between Accuracy at T2 and all the 
variables at T4, and repeated between Accuracy at T4 and all the variables at T2.  
The only significant correlation found between the two time points was between 
Accuracy at T2 and the Use of an internalised marking schema scale at T4, with the 
corresponding correlation between Accuracy at T4 and the Use of an internalised 
marking schema scale at T2 not significant, see Table 8.5 below.  (The full results for 
both sets of correlations are in Appendix W.) 
 
Table 8.5 
T2 v T4 cross-lagged correlations between Accuracy and Use of an Internalised 
marking schema 
 
Note: *p < .05, 2-tailed 
 
The results indicated that marking accuracy preceded the use of an 
internalised marking schema, rather than marking using an internalised marking 
schema contributing to marking accuracy.  These results suggest that it is not the case 
that marking accuracy arises from being able to mark without interruption to the 
cognitively demanding evaluating strategy.  Instead, the results suggest that markers 
are already marking accurately, prior to moving to a greater reliance on an 
internalised marking schema.   
Variable at T2 Variable at T4 
 
r p 
Accuracy Use of schema scale r = .416* p = .002 
Use of schema scale Accuracy r = -.008 p = .957 
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8.5.4.5 The relationship between marking accuracy and examining and 
teaching experience  
Pearson’s product moment correlation was used to investigate the relationship 
between examining and teaching experience, and marking accuracy in the sample of 
Study 3 examiners. The results, summarised in Table 8.6 below, confirmed those of 
Study 2 that marking accuracy was not associated with previous marking experience, 
gained either through examining or teaching. 
 
Table 8.6 
Results of Pearson product-moment correlations between marking accuracy 
(proportion of seeds in tolerance across the examining period) and experience 
(teaching and examining) 
 
 Number of years of experience 
 Teaching AQA 
examining 
All examining 
Proportion of seeds in tolerance over 
the 3 week examining period 
r = .066 
p = .641 
n = 53 
r = .107 
p = .482 
n = 46 
r = .201 
p = .186 
n = 46 
Note: Seven participants with no previous examining experience were removed from the correlational 
analyses involving examining experience. 
 
 
8.6 Discussion  
The aim of Study 5 was to use secondary marking data from AQA to verify 
the premises and key findings which underpinned the model of marking developed 
from the results of Study 3 and Study 4.  The results confirmed that the sample of 
examiners used in Study 3 was representative of the Paper 3 examiners with regards 
to their marking accuracy and provided support for the validity of the 
operationalisation of marking accuracy as the categorical measure of whether 
examiners were asked to stop marking or not at T2, the first time point at which this 
data was collected.   
The results regarding marking accuracy over time demonstrated that 
examiners remained consistent in their marking, providing further support for 
research which has found little change in the way examiners mark over an examining 
period (Morrissy, 2000; Pinot de Moira et al., 2001).  This provides further support 
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for the conclusion of studies 3 and 4, that although the way examiners mark may 
change (for example, relying less on the physical mark scheme, marking faster) over 
the course of the examining period, this does not impact negatively on their accuracy.  
Equally, examiners do not appear to become better markers, to develop marking 
expertise, nor does previous marking experience contribute to greater marking 
accuracy.  Given these findings indicate that marking accuracy does not change over 
the marking period, the implication is that accurate marking needs to be established 
at the start of the examining period. 
The Study 3 results highlighted the importance of the use of an internalised 
marking schema, which perhaps counterintuitively was associated with greater 
marking accuracy.  These results were confirmed in the correlational analyses 
conducted here, with a significant positive correlation found between the mean 
proportion of seeds marked within tolerance and use of an internalised marking 
schema.  The results of the cross-lagged correlations indicated that marking accuracy 
preceded the use of a schema, which leads to the conclusion that it was not that using 
an internalised marking schema improved marking accuracy, but rather that accurate 
marking was already in place.   
Also in line with the results of Study 3, and similarly counterintuitively, 
marking accuracy was not associated with the marking behaviours that might be 
posited to account for less accurate marking, for example, not checking the physical 
mark scheme frequently or relying on a gut feeling.  Other than the Thoroughness of 
use of the physical mark scheme (which was also found to be negatively correlated 
with the use of an internalised marking schema), there were no significant 
correlations between marking accuracy and any of the other components of the 
model of the marking.  
 There are a number of issues associated with using secondary marking data, 
not least because interpretation of the data by someone outside of the organisation 
may not correspond with how the data is used within the organisation.  The key 
measure used in this analysis, the Proportion of seeds marked in tolerance, was 
decided upon following discussion with members of AQA’s Centre for Education 
Research and Practice team as it became clear that some of the data measures 
available would be confounded by the number of scripts marked by the examiner. 
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A number of the conclusions drawn in this study are based on there being a 
non-significant result from a statistical test.  Whilst this is not statistically ideal, the 
aim of the study was to compare the overall pattern of results statistically obtained in 
Study 3 and the analyses undertaken here served that purpose. 
 
8.7 Conclusion 
In conclusion, the results of this final study provide support for the 
conclusions drawn from the findings of studies 3 and 4, that the embedding of an 
accurate understanding of the mark scheme early on is key to accurate marking.  If 
this understanding is not accurate, then it does not matter how frequently or 
thoroughly the mark scheme is referred to, marking will be inaccurate.  Equally, if 
the understanding is accurate and this informs more intuitive marking, then accuracy 
will be maintained.   Overall the results suggest that examiners mark within an 
individual ‘mental marking paradigm’, the accuracy of which is key to the accuracy 
of their marking.  This concept is discussed further in the next chapter. 
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Chapter 9 
 
Discussion 
 
9.1 Overview 
This final chapter will first provide an overview of the wider context for the 
research undertaken for this thesis and will then present a summary of the findings of 
the five empirical studies and the model of marking developed from the research.  
The findings will then be discussed within the context of the literature and 
implications for marking practices will be explored. The chapter will then describe 
methodological limitations associated with the studies and suggest future directions 
for research. 
 
9.2 Introduction 
The most basic expectation of any assessment system is that it should be fair.  
In the United Kingdom, the media stories which are a regular feature of the summer 
months reflect a perennial concern that this is not always the case in the high-stakes 
examinations which are the door-keepers to students’ future educational and career 
paths. Stories brought to the public awareness have highlighted issues at different 
stages of the wider assessment process, including school and teacher errors, “GCSE 
pupils taught wrong book for two years by £37,000-a-year private school, and find 
out during exam” (Sharma, 2019), mistakes by examination boards, “Exam board 
fined £175k over GCSE paper error that got names of major Shakespeare characters 
wrong” (Lubin & Mills, 2019), teacher cheating, “Thousands of teachers caught 
cheating to improve exam results.” (Perraudin, 2018) and pupil cheating, deliberately 
or possibly inadvertently, “A-level maths paper leaked online before exam” (Walker, 
2019). Perhaps of greatest concern is that even assuming no issues arise in any of the 
aforementioned areas, error may arise in the marking process, “English GCSE pupils 
‘betrayed by erratic marking’, claims examiner” (Bennett, 2019).  As identified by 
Bramley (2007), despite the range of potential sources of error in the final mark 
awarded, marker variability is the issue most associated with a sense of fairness 
regarding the mark awarded.   
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As outlined in Chapter 1, research into marker reliability (inter-marker and 
intra-marker consistency) and marker accuracy (agreement between the marker and a 
definitive or ‘gold standard’ mark) is wide-ranging and has been conducted over 
many years. However, there is comparatively little research into the cognitive 
processes involved in marking, particularly in relation to marking accuracy and 
changes over the intensive period of live marking, something that this research has 
begun to address.  
 
9.3 Aims of the thesis 
Therefore, the overall aim of the thesis was to add to the existing literature on 
marking accuracy from a cognitive psychological perspective, with a specific focus 
on the judgement and decision-making processes used by examiners in the marking 
of essay-style or extended written responses.  The first stage was to investigate the 
cognitive marking processes used in the marking of extended written responses, then 
to explore the use of the strategies identified in relation to marking accuracy, 
followed by an investigation of how cognitive marking processes change over an 
examination period. The focus of the research is on the association between strategy 
usage and marker accuracy, and the exploration of this relationship within a group of 
examiners over the course of a live examining period provides a unique contribution 
to the psychological literature.  
 
9.4 Summary of findings 
A multi-method approach was used which incorporated semi-structured 
interviews, online questionnaires, a marking activity with concurrent think aloud and 
a marking activity with eye-tracking and retrospective think aloud.  The use of eye-
tracking whilst examiners mark appears to offer a unique contribution to the 
investigation of the cognitive marking processes of A-level examiners. The use of a 
variety of methods led to a range of analyses, including hybrid thematic analysis of 
the self-report measures and verbal protocols from the marking with think aloud 
activities, qualitative analysis of eye-tracking data and statistical analysis of self-
reported and secondary data on marking accuracy. 
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9.4.1 Study 1 
Study 1 used a qualitative design to investigate the cognitive marking 
strategies used by A-level Psychology examiners, a subject which requires the 
marking of short answer and extended written responses. This enabled an initial 
exploration of the applicability of the model of five cognitive marking strategies 
proposed by Suto and Greatorex’s (2008a, 2008b). This model was developed from 
an analysis of verbal protocols obtained from the marking of GCSE business studies 
and mathematics examinations, subjects where there is little requirement for the 
marking of extended written responses.  Semi-structured interviews were conducted 
with five senior examiners of A-level Psychology, three of whom also completed a 
marking with concurrent think aloud task. Hybrid thematic analysis identified six 
themes relating to the nature of the marking process, with marking shown to be an 
iterative process, requiring an ongoing process of judgement, and where over time 
‘experience-informed’ gut feeling and an internalised marking schema may be used.  
The qualitative analysis also identified that whilst the original five cognitive marking 
strategies of matching, scanning, evaluating, scrutinising and ‘no response’ (Suto & 
Greatorex, 2008b) were recognised and used, the model did not fully explain the 
cognitive marking processes used in the marking of higher level questions requiring 
an extended written response and the application of more complex mark schemes.  
The evaluating strategy was identified as being of particular importance, in line with 
the reflections of Suto and Greatorex (2008a) and the findings of other research into 
the judgements made by A-level Geography examiners (Crisp, 2008a, 2010b), a 
subject which similarly requires examiners to mark a mixture of question types. 
 
9.4.2 Study 2 
Study 2 used a multi-methods design to further explore the cognitive marking 
strategies used when marking short answer and extended written responses, in a 
larger sample of experienced (n = 13) and novice (n = 30) markers. This study 
included an investigation of the relationship between actual cognitive marking 
strategy usage and marking accuracy.  Participants completed a marking activity with 
concurrent think aloud followed by an online questionnaire.  Hybrid thematic 
analysis identified six themes.  These confirmed the findings of Study 1 and again 
identified that the evaluating strategy was key to the marking of extended written 
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responses and that marking is an ongoing process of judgement.  As part of this 
process, extended written responses were read more than once and different stages of 
evaluation occurred. The marking decision appeared to be made with a careful, 
considered ‘formal evaluation’ against the mark scheme. Statistical analysis of the 
questionnaire data provided additional support for the conclusions drawn from the 
qualitative data analysis and confirmed that (i) there was a clear association between 
question type and the cognitive marking strategy used, (ii) there were no differences 
in the strategy usage of novice and experienced markers and (iii) there was a 
relationship between marking accuracy and question type, with questions requiring 
an extended written response marked less accurately. Where it was possible to 
compare the use of different strategies on the same question, no differences in 
accuracy were identified. 
Further analysis of the integrated data from the qualitative and quantitative 
analyses led to the development of a model of marking, which was discussed in 
relation to existing models of marking (Crisp, 2010b; Milanovic et al., 1996; 
Sanderson, 2001). The model reflected marking at the start of the marking process 
and predictions were made for how the model might change over the examining 
period, as examiners acquired experience and expertise in their marking. It was 
anticipated that marking would change from a two-stage process to a one-stage 
process involving increased use of gut feeling and recognition-primed decisions 
(Klein, 1999). 
 
9.4.3 Study 3 
Study 3 employed a longitudinal quantitative design to investigate how 
marking strategies change over the examining period, as markers develop expertise.  
Predictions for how the model of marking might change, based on the literature and 
the results of the previous two studies, were tested empirically. A-level Psychology 
examiners (n = 53) completed online questionnaires which asked them about their 
marking at four time points during the three week live marking period. Comparisons 
were made between the marking strategies used by accurate and inaccurate markers, 
where marking accuracy was operationalised in terms of whether examiners had been 
asked to stop marking, or not, one week into the live marking period (self-reported).  
Examiners became faster at marking, but this was not the result of a switch from 
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thorough reading to scanning, nor to an increased reliance on gut feeling and/or 
recognition-primed decisions (Klein, 1999) as hypothesised. Rather, examiners 
continued to read thoroughly, but re-read material less frequently and made less 
reference to the physical mark scheme, relying more on an internalised marking 
schema. Of note was that this was the same in both the accurate and inaccurate 
groups of examiners. In addition, the use of an internalised marking schema was 
associated with marking accuracy which, when combined with the finding that both 
the accurate and inaccurate groups relied less on the physical mark scheme, 
suggested marking accuracy was not the result of continued frequent and careful 
reference to the physical mark scheme.  
The evidence did not support the predicted changes to the model of marking, 
from a two-stage to a one-stage process.  Rather, the model remained as a two-stage 
process, similar to that proposed by Crisp (2010b), although the balance of power in 
the decision-making shifted from the stage of ‘formal evaluation against the mark 
scheme’ identified in Study 2, to the first stage of evaluation, the concurrent 
evaluations which occurred as the response was read through. It was suggested that 
the subsequent stage of ‘overall evaluation’ might serve more to confirm the initial 
impression formed of the response, rather than to inform the decision-making 
process. Differences between accurate and inaccurate markers were explained in 
terms of their understanding of the mark scheme, which was used to inform the 
concurrent evaluations and the resulting initial impression of the response. The 
subsequent process of ‘overall evaluation’ did not provide an objective re-evaluation 
of the impression, as it occurred within the same understanding and application of 
the mark scheme criteria. Therefore it was concluded that the extent to which 
marking is accurate is the result of the embedded understanding of the mark scheme, 
rather than the specific processes used by examiners to reach a marking decision.  
 
9.4.4 Study 4 
Study 4 provided additional insight to the quantitative data of Study 3, 
obtained from an eye-tracking study which also collected data from semi-structured 
interviews. A small group of examiners (n = 5) participated in a marking activity 
whilst having their eye movements tracked.  They were then asked questions about 
their marking, including conducting a retrospective think aloud whilst watching a 
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replay of their recorded eye-movements.  This process was carried out twice; once at 
the start of the examining period and then again three weeks later, when the 
examiners had completed their marking allocation.  This study enabled an 
exploration of the marking process without the potential impact of think-aloud on 
cognitive processes. In addition, the use of eye-tracking measurements provided 
behavioural data (recordings of what examiners did) in combination with self-report 
data (what examiners said they did). Given the findings of Study 3, a particular focus 
of this study was on exploring the information used by the examiners when marking, 
their reading of both the response and the mark scheme, which were presented 
alongside each other on the screen.   
Hybrid thematic analysis of the verbal protocols and responses to the semi-
structured interview identified five themes which confirmed the findings of the 
previous two thematic analyses (Study 1 and Study 2) and which identified marking 
as an ongoing process of judgement, with evaluating being the key cognitive marking 
strategy used in the marking of extended written responses. Different reading 
behaviours were identified, which in turn were associated with different stages of 
evaluation. In contrast to the findings of Study 3, but in accordance with those of 
Study 1, the use of both gut feeling and recognition were indicated as contributing to 
decision making as examiners became more experienced over the examining period.  
The qualitative analysis provided support for the suggestion raised in Study 3, that 
the re-reading of the response may serve more to confirm the initial impression, than 
to further inform the marking decision.  This was particularly apparent at the end of 
the examination period. The eye-tracking data provided additional support for the 
findings of the hybrid thematic analysis and those of Study 3, that over the 
examining period, examiners continued to read the responses thoroughly, but that the 
frequency of re-reading decreased, as did reliance on the physical mark scheme, 
indicating a corresponding increase in the use of an internalised marking schema. In 
addition, the eye-tracking data provided further support for the suggestion that the 
marking decision was made after the initial reading of the response and that 
subsequent re-reading served to confirm the initial impression.  A final model of 
marking was presented which represented a synthesis of the findings of all the 
studies. 
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9.4.5 Study 5 
Study 5 used secondary marking accuracy data obtained from the AQA 
examination board for the Study 3 participants (n = 53) and accuracy data for the 
wider population of examiners marking the Psychology A-level paper used in studies 
3 and 4 (N = 284) to validate aspects of the final proposed model of marking.  The 
results confirmed that the sample of examiners used in Study 3 was representative of 
the wider population of Psychology A-level Paper 3 examiners from whom the 
sample was selected.  They also confirmed that examiners’ marking accuracy 
remained consistent over the examination period.   Of particular interest was that 
there was a significant positive correlation between marking accuracy, 
operationalised as the proportion of seeding scripts marked in tolerance, and use of 
an internalised marking schema, which provided support for the findings of Study 3, 
which found a significant main effect of marker accuracy on the use of an 
internalised marking schema.  The results also supported the findings of Study 2 in 
relation to marking experience, as no association was found between marking 
accuracy and either examining or teaching experience. 
 
9.5 Synthesis  
At its simplest, the question this thesis wished to address was “How do 
examiners mark essays?”  Although there was an initial investigation of marking 
strategies across question types, the focus was on the marking of the hard-to-mark 
and consequently the least reliably marked questions; those requiring an extended 
written response.  Analysis of data across the five studies led to the development of a 
model of marking.  In this section, the conclusions drawn in relation to the overall 
aims of the thesis will be presented followed by a discussion of the model of 
marking.  As the model of marking was developed from a synthesis of the results 
across the five studies, this will be used as the basis for a discussion of the results in 
relation to the cognitive theories of judgement and decision making and the literature 
discussed in Chapter 1. 
 
9.5.1 Overview of the model 
Other than the initial study, the design of the studies was not pre-determined 
at the outset of the research, but rather, each study was developed in relation to the 
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findings of the previous study.  The final model of marking presented in Chapter 7 
was developed from a synthesis of the research findings across the studies.  The 
model is applicable to marking across an examination period and to all markers, as 
marking accuracy was concluded to be the result of an accurate, embedded 
understanding of the mark scheme rather than the use of specific marking strategies.  
Full size diagrams are presented in Section 7.6.2, but as the model will be referred to 
in the discussion of the results, for ease of reference smaller versions are reproduced 
below in Figure 9.1 (marking at the start of the examining period) and Figure 9.2 
(marking at the end of the examining period).  
The model is applicable to marking at different stages in the examining 
period, but a number of processes change.  Whilst examiners continue to read 
thoroughly, they come to rely less on the physical mark scheme and increasingly, 
although not exclusively, on an internalised marking schema. Over time, there is a 
decrease in frequency of reading and a reduction in the number of times an examiner 
changes his/her mind, suggesting that less evaluating occurs, as indicated in the 
‘greyed out’ stages of the model in Figure 9.2.  As examiners also increased in 
confidence over the marking period, this reduction in re-reading and evaluating may 
reflect less need to ‘check’ the initial impression.  However, as concluded in Study 4 
(Chapter 7), marking accuracy is not impacted by any reduction in evaluation as the 
re-reading and accompanying checking with the mark scheme was shown to confirm 
rather than to inform the marking decision, with the final marking decision reflecting 
the initial impression formed. 
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Figure 9.1. Marking at the start of the examining period Figure 9.2. Marking at the end of the examining period 
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The model demonstrates that the cognitive marking strategy of evaluating is key to 
the marking of extended written responses.  The evaluating strategy co-occurs with 
reading the response and the mark scheme, although the nature of the evaluating and 
the style of reading vary, depending on the stage in the marking process/purpose of 
the reading.  Thus as previously outlined in the empirical chapters, concurrent 
evaluations occur as the response is first read, a thorough reading which may involve 
cross-checking with the physical mark scheme, particularly in the earlier phase of the 
examining period.  This is followed by an overall evaluation which is accompanied 
by a light touch reading, or scan of the response, which in turn is followed by a 
‘refining evaluation’ and light touch re-reading, where the examiner essentially 
satisfies him/herself that s/he is happy to proceed with the marking decision reached.  
Further reflection and evaluation may occur soon after a marking decision has been 
reached, or possibly days later, if an examiner re-considers earlier marking decisions 
in light of more recent marking.  A simplified conceptualisation of the model is 
shown in Figure 9.3. 
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Figure 9.3. Simplified conceptualisation of the model of marking 
 
 
9.5.2 How examiners mark extended written responses 
9.5.2.1 The cognitive marking strategies used  
In summary, the findings of the empirical studies of this thesis identified that 
whilst the cognitive marking strategies used in the marking of higher level extended 
written responses incorporated those previously identified (Suto & Greatorex, 2008a, 
2008b), there were identifiable differences, particularly with regards to the role and 
complexity of the evaluating strategy.  Marking was an ongoing process of 
judgement; a complex, iterative process requiring the response to be read and re-
read.  The findings across the studies confirmed these conclusions, with the final 
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model of marking identifying five stages of evaluating which might be used by 
examiners; three stages occurred before the marking decision was reached and two 
were identified as post-marking decision reflection and were therefore similar to the 
final ‘Epilogue’ stage in Crisp’s (2010b) model.   
Two forms of scanning were identified which were discussed in terms of 
reading behaviours.  The first, ‘Scanning A’, was as described by Suto and Greatorex 
(2008a, 2008b) where the marker selectively scans for content which may be 
credited.  In the marking of extended written responses this strategy was used in 
association with evaluating and was linked to a selective re-reading of the response 
where information was identified which confirmed the marking decision.  The 
second scanning strategy, ‘Scanning B’, involved skim-reading the response, a fast 
re-reading of the whole response, again to confirm the marking decision.  The 
evaluating and reading strategies (which include scanning) underpin the model of 
marking.  
 
9.5.2.2 What examiners evaluate against 
The first three stages of evaluating which preceded a marking decision 
involved comparisons with the mark scheme.  In the early stages of the examining 
period this most often required direct reference to the physical mark scheme, but 
increasingly examiners came to rely on an internalised marking schema.  The 
concurrent evaluations made during the initial reading were mark scheme informed 
(with the exception of Study 2 where more informal evaluations were observed, 
reflecting that markers were marking novel material and had received no marking 
training) and the overall evaluation was made with clear reference to the mark 
scheme. There was some support for analytic theories of judgement (e.g. Einhorn, 
2000), with examiners identifying aspects of the answer that might be mapped on to 
the marking criteria, then weighting and combining during the process of overall 
evaluation and reaching a marking decision. For example, evidence of relevant 
content and skills which were prescribed in the level descriptors and indicative 
content and the overall assessment objectives.  However, this was more apparent in 
the early stages of marking, when examiners were less familiar with the mark 
scheme and had not yet acquired a sense of responses ‘typical’ of particular levels. 
Over time, evaluation moved to being ‘construct referenced’ (Wiliam, 1998), where 
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comparisons were made between the response and a levels-based construct, an 
understanding of what constitutes work of a given grade. This suggests that 
examiners have an overall mental framework of levels-related constructs which they 
compare responses against. 
Additional marking strategies of ‘recognition’ and ‘gut feeling’ were also 
identified, with support for their use reported across the studies. The use of 
recognition indicated that another process underpinning evaluation was comparisons 
with prototypes (Goldin, 1978; Hartston and Wason, 1983) of responses.  This in 
turn suggests that responses may be categorised as either recognised or not and 
marking decisions therefore often being recognition-primed decisions (Klein, 1999).   
The prototypes used by the examiners in this research were category-based (mark 
scheme levels-based) rather than pertaining to specific marks.  For example, 
examiners referred to knowing what to expect for a top band response.  This is in 
accordance with research findings across a range of areas where it has been 
suggested comparisons with prototypes underpin judgements and decision making, 
including A-level grading decisions (Baird, 2000), A-level marking (Crisp, 2010b; 
Elliot, 2017), GCSE examination marking (Marshall, 2000) and undergraduate 
dissertation marking (Ecclestone, 2001).   
This knowledge of ‘what to expect’ of particular standards of responses was 
said by the examiners to be linked both to examining experience and to having 
previously marked similar questions as a teacher.  This suggests that an individual’s 
mental framework, which reflects his/her individual understanding and interpretation 
of the mark scheme, develops from wider teaching and examining experiences and 
therefore is more complex than a simple mental replica of the mark scheme. This was 
similarly observed by Hay and Macdonald (2008), who suggested that the 
internalised version of official marking criteria applied is a revised set of criteria, 
amended to include the individual’s own beliefs and expectations regarding what 
constitutes different levels of performance.  It was also observed in grading 
decisions, where it was suggested that examiners’ representations of prototypical 
grade performance may be “constructed through their experience of students’ work” 
(Baird, 2000, p. 99).  The idea that a mental framework or marking schema is more 
than an internalised version of the mark scheme indicates that individual 
interpretations play an active role when marking (Wolf, 1995).   
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It is not clear how distinct are the concepts of ‘constructs’, which refer to 
mental models of the mark scheme, or levels within a mark scheme, and 
‘prototypes’, which refer to mental models of the response, or whether they are 
merged to create a single mental framework.  However, what is clear is that the 
evaluating strategy involves comparisons, whether against physical scripts and a 
physical mark scheme, or mental models of each.  It would seem that the judgement 
underpinning marking is at its simplest “comparisons of one thing with another” 
(Laming, 2004, p. 9). 
 
9.5.2.3 Changes over time 
The use of recognition as part of the evaluating process essentially 
underpinned the predictions made for how marking might change over the course of 
the examining period as examiners acquired experience of the mark scheme.  Based 
on the results of the first two studies and similar conclusions in the literature (Crisp, 
2010b; Ecclestone, 2001; Marshall, 2000) it was predicted that recognition would 
become increasingly used as examiners became more secure in their knowledge of 
the mark scheme and acquired experience of marking a variety of responses. It was 
also predicted that this would underpin the increase in speed of marking reported by 
examiners, suggesting a more intuitive form of judgement, associated with the idea 
of qualitative differences in expert judgement processes (Dreyfuss & Dreyfuss, 1980; 
Eraut,1996; Ecclestone, 2001) and System 1 processes of dual processing theories 
(Evans, 2008; Kahneman & Frederick, 2002b; Stanovich & West, 2002).  
However, although recognition was a part of the evaluating process, it was 
not used as a fast and intuitive judgement process which replaced a more careful and 
deliberate approach to marking.  Rather, within the model of marking, both 
recognition and gut feeling contributed to the initial impression formed.  This initial 
impression was conceptualised in the model as a working hypothesis which the 
examiner then tested.  Therefore rather than replacing a careful marking process, 
recognition and gut feeling are a constituent part of the overall, careful and 
considered marking process.  This suggests that the concerns of the Study 1 
examiners who thought examiners might scan a response and then inaccurately 
‘recognise’ it as a particular level, and those in Suto and Greatorex’s (2008a) 
research who expressed concern that examiners might prematurely switch from 
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careful System 2 approaches to marking to an intuitive System 1 approach are 
unfounded.  So although marking becomes quicker, this is not at the expense of 
careful processing, suggesting that from a dual processing perspective, marking of 
high stakes examinations starts and remains a careful, analytical System 2 process. 
This is not to say that the way examiners mark does not change. The 
longitudinal study (Study 3) identified a number of changes including a shift from 
evaluating against the physical mark scheme to evaluating in relation to an 
internalised marking schema, and therefore as referred to above, against internalised 
constructs and prototypes. In addition, examiners marked faster, re-read the response 
less frequently and changed their minds less frequently, suggesting a reduction in the 
amount of evaluation. This suggests that examiners may be able to reach a decision 
with less evaluation as their initial judgement becomes increasingly mark scheme 
informed.  However, although the findings from the analysis of the interviews and 
eye-tracking data from the subsequent study similarly identified a reduction in the 
frequency of reading and cross-checking with the mark scheme in some examiners, 
in others there was little change.  Therefore, the findings do not provide support for 
the suggestion that the judgements used by experienced examiners differ 
substantially to those used by inexperienced markers, either in terms of changes 
across a marking period, when an examiner acquires experience, or when 
comparisons were made between undergraduates and examiners (Study 2).  A 
reduction in the frequency of evaluation was concluded not to be problematic with 
regards to marking accuracy, as the subsequent evaluating was suggested to confirm 
the initial impression formed, rather than providing an objective re-evaluation which 
informed the final marking decision. 
Although these results do not fit with models of professional decision making 
(Dreyfus & Dreyfus, 1980; Eraut, 1996) where novice judgement is characterised by 
a dependence on rules and deliberation and expert judgement is intuitive, one 
explanation for this, outlined in Chapter 3, is that whilst examiners may gain marking 
experience, they do not gain marking expertise. Examiners mark intensively for a 
short period, but with linear examinations this is an annual occurrence. Even with 
modular examinations, when examiners might have marked a particular module at 
more than one time point in the year, marking would still be restricted and finite 
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periods of time and not involve the hours of accumulated practice proposed to 
underpin expertise (Ericsson et al., 1993). 
 
9.5.3 Marking accuracy 
An important question is how does this research contribute to an 
understanding of marking accuracy?  This is first addressed in relation to the use of 
cognitive marking strategies and then with reference to the model of marking. 
Cognitive marking strategy usage was found to be strongly associated with 
question type, with the simpler strategies of matching and simple scanning associated 
with the marking of short answer questions and the more complex strategies of 
evaluating and scrutinising associated with the marking of extended written 
responses as reported previously (Greatorex & Suto, 2006; Suto & Greatorex, 2008a, 
2008b).  In turn, marking accuracy was associated with question type, with questions 
requiring extended written responses marked less accurately than short answer 
questions.   
By association, this indicated that the questions marked less accurately were 
those which required the use of the evaluating and scrutinising strategies.  However, 
although there were limited opportunities to compare the use of different cognitive 
marking strategies in the marking of the same question due to the strong question 
type/cognitive marking strategy relationship, where comparison was possible there 
was no association between marking accuracy and strategy usage.  This suggests that 
(i) it is question type rather than use of a specific marking strategy which is 
associated with marking reliability and (ii) there may be different ways to mark 
accurately.  Being able to investigate marking accuracy in relation to the examiners’ 
self-reported cognitive marking strategy used when marking is a unique feature of 
the research conducted in Study 2, as previous research has relied instead on the 
‘apparent cognitive marking strategy’ used, based on an assessment of the question 
demands (Black, Suto & Bramley, 2011; Suto & Nadas, 2008; Suto, Nadas & Bell, 
2011).  
The conclusion that marking accuracy is not the result of a specific process or 
technique supports the conclusions of others, including research which has similarly 
investigated cognitive marking strategy use (Crisp, 2008a; Greatorex & Suto, 2006), 
and other cognitive processes (Cumming, 1990; Elander & Hardman, 2002; 
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Milanovic et al., 1996; Vaughan, 1991).  Of note is that research into differences in 
the judgements and decision-making processes involved in marking has often not 
investigated the processes in relation to marking accuracy.  This has been possible in 
the research presented in this thesis as the A-level examining system in England 
evaluates examiner marking against the definitive mark assigned to the seeding 
scripts by the principal examiner, enabling comparisons to be made between the 
mark awarded by the examiner and the definitive mark.  In other educational 
contexts, for example higher education, this system is not used, but rather responses 
may be double-marked and agreement reached between the markers.  Often research 
within such settings equates experience with accuracy (Cumming, 1990; Ecclestone, 
2001; Elander & Hardman, 2002), meaning that there is an assumption that the 
judgement and marking processes of the experienced marker are desirable, and 
further, that by definition they lead to the ‘correct’ response.  Whilst research into 
expert judgement may have found that qualitative differences in judgement between 
experts and novices are associated with superior performance within the field, for 
example in chess players (Gobet & Simon, 1996), it is not clear that within education 
an experienced subject expert is then by definition an assessment expert. 
This research was able to directly compare the marking processes used by 
accurate and inaccurate markers and the only difference identified was in the use of 
an internalised marking schema (Study 3).  Both groups showed an increase in the 
use of an internalised marking schema across the examining period, although this 
was only significant for the accurate markers (both groups had large effect sizes) and 
the accurate markers relied more on an internalised marking schema at all four time 
points.  This finding was perhaps counter-intuitive, particularly given the suggestions 
that marking schemas or constructs are said to be influenced by individual beliefs 
regarding differences between levels of performance (Hay & Macdonald, 2008) and 
experience of students’ work (Baird, 2000). However, it was confirmed in the 
secondary data analysis (Study 5), where cross-lagged correlations further identified 
that marking accuracy preceded the use of an internalised marking schema, 
suggesting that markers are already marking accurately, prior to moving to a greater 
reliance on an internalised marking schema.   
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Rater stability 
In accordance with previous research (Lunz & Stahl, 1990; Lunz & O’Neil, 
1997; Morrissy, 2000) marking accuracy in this research was found to remain 
consistent over time, which suggests that being stopped from marking did not have a 
significant impact on the way examiners mark.  However, it is pertinent to point out 
here that although this research suggests that marking accuracy remained consistent 
over the examining period, studies investigating how marking behaviour changes 
over time have reported conflicting results.  This has led researchers to question 
whether rater (marker) effects are stable traits or unstable states (Leckie & Baird, 
2013).  To investigate this question, researchers have used complex statistical 
techniques including multilevel modelling (Leckie & Baird, 2013) and multifaceted 
Rasch measurement analysis (Myford & Wolfe, 2009) and the findings suggest the 
picture is a complex one.  Leckie and Baird (2013) found that although on average 
levels of severity in marking did not change significantly over time, this average 
trend masked different individual trends between individual markers and they 
reported significant within-rater variability in the severity of marking over the testing 
period. Wolfe, Myrford, Engelhard and Manolo (2007) found that regarding 
accuracy, the vast majority of markers demonstrated no significant changes in 
accuracy, but for some markers there were statistically significant changes.  It was 
not possible to investigate within-rater variability in this research, but the results 
from Study 5 found no significant changes in marker accuracy in either the accurate 
or inaccurate groups of markers when taken as a whole.  
 
This led to the conclusion that differences in marking accuracy are the result 
of the accuracy of the examiner’s embedded understanding of the mark scheme, 
rather than his/her specific marking practices. Therefore it may not be a concern that 
marking schemas or constructs are influenced by individual beliefs, if those beliefs 
are similar to those of the principal examiner.  The key to marking accuracy is 
therefore to ensure that early in the examination period examiners embed an accurate 
representation of the mark scheme, where accurate means an understanding shared 
with the principal examiner.  
Further support for this suggestion comes from the understanding gained of 
where in the model of marking the marking decision is reached.  As originally 
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outlined in the discussion of the model (Chapter 7), the identification of different 
stages of evaluation initially suggested that a marking decision was the result of 
progression through the stages, where each stage offered the opportunity to re-
evaluate the impression formed from the previous stage; the initial impression 
formed from the concurrent evaluations served as a working hypothesis, which was 
then tested.  However, the analysis went on to suggest that rather than each stage 
being an opportunity to inform the marking decision, the subsequent stages of 
evaluation served the purpose of confirming the initial impression, suggesting that 
confirmation bias occurs within the evaluating process.  Therefore, the marking 
decision was essentially made early on in the marking process, after the initial 
reading with concurrent evaluations.  
 
9.5.4 Mental marking paradigm (MeMaP) 
Thus an accurate understanding of the mark scheme is essential to marking 
accuracy, as this essentially underpins the final marking decision. Despite the 
conceptualisation of the initial impression forming a working hypothesis which is 
then tested against the mark scheme and further refined, it is proposed here that the 
stages of evaluation take place within an individual’s “Mental Marking Paradigm” 
(MeMaP), his/her understanding of the mark scheme, comprised of the information 
in the official marking criteria and exemplars and modified by personal assumptions 
of standards and previous experience (Baird, 2000; Hay & Macdonald, 2008; Wolf, 
1995).  After the initial impression is formed, the subsequent stages of evaluation, 
whilst seemingly rigorous, occur within the MeMaP and demonstrate confirmation 
bias, with the examiner seeking information which confirms the initial impression.   
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A diagrammatic representation of the MeMaP is shown in Figure 9.4 
 
Figure 9.4. Diagrammatic representation of the Mental Marking Paradigm (MeMaP).  
All evaluation takes place within the individual’s MeMaP. 
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The premise that all marking takes place within a mental marking paradigm 
(MeMaP) is predicated on the findings of the five empirical studies which comprise 
this research.  The pertinent findings include:  
 
 Marking involves comparisons with a mental framework comprised of 
levels-based constructs (mark scheme) and prototypes (responses); 
 These incorporate individual understanding and interpretation of the mark 
scheme (Hay & Macdonald, 2008; Wolf, 1995);  
 Marking accuracy is associated with the use of an internalised marking 
schema; 
 Marking accuracy remains consistent across the examining period.  
 
The concept of a MeMaP has parallels with Thomas Kuhn’s theory of 
scientific thinking, that all thinking takes place within a paradigm of common 
assumptions.  Kuhn (1922-96) proposed that this made it extremely difficult for 
scientists to attempt to disprove their work, a process suggested by Karl Popper 
(1902-94) as a pre-requisite for scientific rigour, as any such attempts still took place 
within the assumptions of the paradigm.  As interpretation of the data takes place 
within the prevailing paradigm, there is a strong resistance to interpret data in a way 
which challenges the dominant paradigm.  Of further relevance is Kuhn’s proposal 
that it is very difficult for a change to occur in the prevailing paradigm and he refers 
to a ‘paradigm shift’ as a scientific revolution, occurring only when the evidence 
becomes so great that new data can no longer be explained within the confines of the 
existing paradigm.  This may be seen to have parallels with the findings of the 
research presented here, that marking remains consistent and also may explain the 
lack of impact on marking accuracy of receiving regular feedback (Sykes et al., 
2009).  Examiners mark within their existing mental marking paradigm and it is 
difficult for a paradigm shift to occur. 
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9.6 Implications for marking practice 
Within the proposed framework, it does not matter how carefully the 
examiner refers to the mark scheme, how many times s/he re-evaluates his/her 
marking decision, whether s/he relies on recognition, as this all takes place within the 
individual’s MeMaP; if marking is based on an accurate understanding of the mark 
scheme, then the resulting marking decision will be accurate, and conversely, if the 
individual’s MeMaP is not aligned with that of the principal examiner, the marking 
decision will be inaccurate.  Consequently, the main implication arising from this 
research is that examiner training should focus on ensuring examiners (i) share the 
marking vision of the principal examiner, to obtain a “common mental rubric”, 
(Bejar, 2012, p.5) and (ii) embed this early in the marking period.  This would serve 
to reduce the ‘definitional uncertainty’ associated with the mark scheme which was 
identified in the Introduction as a particular problem in the marking of extended 
written responses (Black & Newton, 2016; Ofqual 2018b).  This process might be 
conceptualised as moving from an individual ‘MeMaP’ to a shared ‘OurMaP’. 
Whilst this is an intuitive expectation of marker training, in practice it may be 
that there is an assumption that as a result of the standardisation process examiners 
share more of an understanding of the mark scheme than is the case in practice.  
Although examiners have to demonstrate their understanding of the mark scheme 
before being cleared to mark, marking at this stage is very slow and deliberate, akin 
to that demonstrated by the participants in Study 2 where marking accuracy was very 
high, and may therefore not always accurately reflect the examiner’s understanding.  
Support for this claim may be found in the results of Study 3, which found that only 
13% of the sample of examiners reported not being asked to stop marking at all, and 
also in the secondary data used in Study 5, where the proportion of responses marked 
within tolerance across the examination period was 41%.  These figures suggest that 
despite the monitoring practices, there may be more responses than is desirable that 
are not being marked accurately and which in turn leads to the type of media 
headline presented at the start of this chapter.     
The idea that a mental framework or marking schema is more than an 
internalised version of the mark scheme (Baird, 2000; Hay & Macdonald, 2008) and 
that individual interpretations play an active role when marking (Wolf, 1995) 
emphasises the importance in training of having examiners understand the need to 
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put their preconceptions and personal views to one side in order to ‘get into the head’ 
of the principal examiner.  Ecclestone (2012) concluded that assessors “have a 
mental model of quality which they tend to apply irrespective of written instructions 
or guidance” (p. 309), raising questions regarding the impact of training on 
assessment practices.  She suggested that “gaining explicit agreement about criteria, 
and communicating this to colleagues and students requires ongoing reconstruction” 
(p. 309).  However, applying Kuhn’s ideas of paradigms, ensuring a change in 
thinking occurs where necessary, a paradigm shift, may be difficult to achieve; 
particularly as previously identified, feedback may not bring about the desired 
impact on marking accuracy (Sykes et al., 2009).   
At the outset of this research it was thought that with the move to online 
marking the literature on ‘communities of practice’ (Lave & Wenger, 1991) might be 
of less relevance now than with previous examination practices.  However, given the 
conclusions reached regarding the importance of an individual’s MeMaP, perhaps 
consideration should be given to how specifically a ‘community of assessment 
practice’ (Hall & Harding, 2002) might be developed which enables individual 
preconceptions, developed from their teaching and marking experience to be re-
shaped so as to reflect the understanding of the principal examiner.  Of interest is that 
examiners in this research and in the wider literature bemoan the loss of face-to face 
standardisation meetings, although findings for the effectiveness of standardisation 
meetings have been mixed (Baird et al., 2004; Meadows & Billington, 2005).  Whilst 
examination boards are unlikely to return to face-to-face coordination meetings, it 
may be that they should consider ways to ensure a shared understanding develops.  
This might mean allowing a longer period of standardisation so that examiners gain 
experience of a wider range of exemplar scripts, or to ensure that all papers are 
marked by item, which is not currently the case, so that examiners may be securely 
standardised on specific questions.   
An alternative approach is to acknowledge the difficulties of the marking of 
essay-style questions and to “stop the pretence of consistent marking” (Bloxham, 
den-Outer, Hudson, & Price, 2016, p. 466).  Bloxham et al. (2016) suggested one 
way to address the lack of consistency they found in the marking of undergraduate 
assessments was to focus on ways to develop a shared understanding of assessment 
criteria and standards.  Whilst there are different issues associated with marking 
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within the context of higher education, the suggestion to focus on processes to foster 
a shared understanding, particularly within the context of online marking might be 
one to pursue within the formal examination system at GCSE and A-level.  However, 
Bloxham et al. (2016) went on to conclude that “even with more effective 
community processes, assessment decisions are so complex, intuitive and tacit that 
variability is inevitable” (p. 479). They suggested that if this variability is accepted to 
be inevitable, then one way forward is to be honest and to share this knowledge with 
students. In line with this idea is the possibility of reporting reliability to students and 
the general public, possibly by reporting a reliability statistic such as confidence 
intervals or a reliability coefficient.  However, Chamberlain (2010) reported that 
such an approach was viewed as being problematic and undesirable, serving to 
“undermine the achievements of candidates and create a great deal of uncertainty” (p. 
28).    
Another suggestion similarly moves away from a consideration of how to 
ensure examiners have a shared understanding of the mark scheme and addresses 
instead issues to do with current marking practices.  As discussed previously, the 
current process in formal, high stakes examinations in England is to evaluate 
marking accuracy in relation to a definitive mark awarded by the principal examiner 
(or small group of senior examiners).  This approach reflects a hierarchical system in 
which the marks of the assistant examiners are viewed as less valid than those of the 
senior examiners, and then “the whole machinery of marking should be about 
communicating the PE’s approach to marking to more junior markers” (Benton, 
2019, p. 2).  Benton (2019) reports on statistical analyses which concluded that 
marks averaged across a number of assistant examiners were “more accurate than 
definitive marks” (p. 9) and that this was particularly so in questions requiring more 
professional judgement, the hard-to-mark questions identified as having more 
“inferential” or “definitional” uncertainty (Black & Newton, 2016; Ofqual, 2018b).  
He proposed therefore that these averaged marks should be used to evaluate 
examiner performance rather than a definitive mark awarded by the principal 
examiner.  However, there are practical considerations with this approach with 
regards to training examiners.  Seeding scripts with definitive marks produced by the 
principal examiner would need to be in place for the initial standardisation of 
examiners and until a sufficient number of assistant examiners had marked seed 
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scripts in order for a mean mark to be obtained. Nonetheless, comparing the average 
mark awarded with the definitive mark awarded by the principal examiner might be a 
useful check of the validity of the definitive mark.   
One further suggestion is to move from marking to comparative judgement, 
in which a rank order of responses or scripts is produced by comparing responses 
using holistic judgement rather than by marking each one individually.  A recent 
comparison of two comparative rank ordering methods with traditional marking 
reported that the three methods produced highly consistent rank orders (Ofqual, 
2018e).  Although there are implications of such approaches, for example the basis of 
examiners’ judgements are not made explicit, which makes it difficult both to audit 
and to provide information to students and examination centres regarding challenged 
decisions, the report concluded that alternatives to marking such as this are worthy of 
further consideration. 
 
9.7 Methodological limitations and future research 
As is the case with all research there are a number of limitations to be 
considered.  First, the studies were all based on the examination marking of a single 
subject, A-level Psychology.  Whilst this subject was chosen because of the range of 
question types, further research would need to be undertaken to confirm the findings 
and conclusions are applicable to other subjects.   
Also of note is that the specific paper used for studies 3, 4 and 5, AQA 
Psychology Paper 3, is marked as a whole script rather than by item.  Again, this was 
selected because of the constituent questions, specifically that as the final of three A-
level papers sat by Psychology students, it included the most demanding essay-style 
questions.  Whilst it is not unique for examiners to mark whole scripts, increasingly 
examination papers are divided up and marked by item.  Future studies might wish to 
investigate the concept of a mental marking paradigm in examination marking where 
standardisation practices are based on items rather than standardising across a whole 
paper.  
The use of verbal protocol analysis was discussed in the relevant empirical 
chapters, but whilst it is commonly used to investigate cognitive processes, it did 
appear to slow marking down.  However, using both concurrent and retrospective 
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think aloud techniques enabled the relative merits of each technique to offset the 
limitations of the other. 
One regret of the research is that difficulties in recruiting examiners meant 
that the eye-tracking study was much smaller than had been originally intended.  
Whilst it provided valuable insights to the quantitative data collected in Study 3, 
there is a great deal of potential in the use of eye-tracking to provide further insight 
into the marking process.  One direction for future research might be to design 
studies which utilise the benefits proffered by a behavioural method of gaining 
insight to cognitive processes.   
Any research into marking processes has to acknowledge the impact on 
marking practices that being a participant in research may have.  How examiners say 
they mark, how they mark when not carrying out genuine, operational marking or 
when having their eye movements tracked is unlikely to be a true reflection of the 
individual marking which occurs in the privacy of the examiner’s home.  However, 
having a multi-method approach has enabled conclusions to be drawn from findings 
across a range of methods and analyses.  
Finally, as has been referred to throughout, the researcher’s previous A-level 
teaching and examining experience has to be acknowledged.  In particular, whilst the 
personal experience of examining has provided insight into the A-level marking 
context that other researchers may not have, it also means that the interpretation of 
results has taken place through an experience-influenced lens.  Whilst it is hoped that 
potential bias is mediated through a multi-method approach and rigorous analysis, it 
is acknowledged that the research presented here may be influenced by unintentional 
bias arising from personal experience of the processes investigated.  
 
9.8 Conclusion 
In conclusion, examiners are very aware of the importance of the outcomes of 
their marking and mark carefully.  However, marking is a cognitively demanding 
task and the marking of extended written responses is acknowledged to be 
particularly difficult. This thesis contributes to the existing literature on marker 
accuracy by providing additional insight into the cognitive marking strategies used in 
the marking of extended written responses, exploring these over the intensive three 
week examining period and in relation to marking accuracy.  A multi-method 
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approach led to the development of a model of marking and the premise that all 
marking takes place within an individual mental marking paradigm, which 
highlighted the importance of ensuring that examiners embed an accurate 
understanding of the mark scheme early on in the marking period.   
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Appendices 
 
Appendix A – Explanation of the 5 cognitive marking strategies  
 
5 cognitive strategies that may be used in marking 
(Suto & Greatorex, 2008) 
 
Strategy 
(Associated 
psychology) 
Description 
Matching 
 
(A form of 
pattern 
recognition) 
 Used when the candidate’s response is a visually recognisable item or 
pattern, for example, a letter, or a part of a diagram. 
 Examiner looks at a particular location in the answer space and judges 
whether the candidate’s answer in that space matches the mark scheme 
answer. 
 The examiner simply compares the letter(s)/number(s)/single word/part 
of diagram written by then candidate in the answer space with those 
given in the mark scheme. Eg. multiple choice response 
 
[‘Snap’] 
Scanning 
 
(A form of 
pattern 
recognition 
– when 
simple 
detail, or 
semantic 
processing 
occurs 
when detail 
is more 
complex) 
 The examiner scans the whole of the answer space allocated to the 
question to find a key detail. The detail may be simple (eg a letter, or part 
of a diagram) or it may be more complex (eg a point in an argument, a 
phrase or statement). Where the detail is more complex, further cognitive 
strategies may then be used (Evaluating or Scrutinising).  
 For example, question asking for 2 of the 5 IVs in the Loftus & Palmer 
study into eye-witness testimony. Examiner may have to scan through a 
paragraph of writing to identify the two IVs. 
 
[Scan, then decide if there is a ‘snap’] 
Evaluating 
 
(Semantic 
processing 
occurs) 
 The examiner considers the truth/accuracy/meaning of what the 
candidate has written, evaluating the response, using knowledge and 
information from a combination of sources, (such as information in the 
mark scheme, personal subject knowledge, senior examiners’ advice, past 
experiences of marking other papers, typical responses of candidates). 
 Marks awarded bearing in mind the structure, clarity, factual accuracy and 
other characteristics of the candidate’s answer given in the mark scheme. 
 Examiner might decide to use a further strategy, eg. may go back and scan 
answer for key ideas, perhaps to confirm the initial judgement of the 
mark to award. 
 
[Focus on meaning/understanding, rather than a simple matching of words.] 
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Scrutinising 
 
(Depends 
what other 
strategies 
are also 
employed.) 
 Only used when a candidate’s response is unexpected or incorrect. 
 Follows on from or is used together with other strategies. 
 Examiner has to establish whether the candidate has given a valid 
alternative to the answer in the mark scheme. 
 To do this, the examiner evaluates numerous features of the candidate’s 
response with the overall aim being to reconstruct the candidate’s line of 
reasoning or establishing what the candidate has attempted to do. 
 The examiner then uses a further strategy, for example scanning, as a 
checking process. 
 
[Answer unexpected/wrong. Have to work out if anything creditworthy there.] 
No 
response 
 
(No 
semantic 
processing 
needed.) 
 Used when the candidate has written nothing in the answer space. 
 The examiner looks at the space once or more to confirm this and then 
gives 0 marks. 
 
[Nothing written.] 
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Appendix B – Study 1 Semi-Structured Interview Schedule 
 
1. Can you take me through how you mark – how you decide what mark to 
award? 
 
2. How many scripts can you mark in an hour? 
 
3. On average, how long do you think it takes you to mark a question such as 
the one you have just looked at (worth 24 marks)?  
 
4. How has this changed as you became more experienced in marking?  
(i) Over a single exam session? 
 
 
(ii) Over the years you have examined? 
 
 
5. Do you think you have a ‘gut feeling’ of the level of an answer when marking 
which helps you to place it in the correct mark band? How do you think this 
helps you when marking? 
 
6. Please could you describe the types of circumstances (i.e. the nature of the 
answer) that make it difficult for you to reach a judgement as to the mark to 
be awarded? 
 
7. What factors make it easy to assign a mark to an answer? 
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Explain Suto & Greatorex strategies (Matching, Scanning, Evaluating, Scrutinising, 
No response). 
 
8. Tell me what you think of these strategies?  Do you think these strategies 
explain the techniques you use when marking Psychology exam papers? 
 
 
 
 
 
 Which of these 
strategies do 
you think you 
use? 
When do you use 
them?   
Why do you use 
them? 
How effective 
do you think 
they are?  
 
Matching  
 
 
 
 
 
   
Scanning  
 
 
 
 
 
   
Evaluating  
 
 
 
 
 
 
   
Scrutinising  
 
 
 
 
 
 
   
No response  
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9. For each of the following scenarios, please decide which set of strategies you 
think would be most likely to be deployed: 
 
Matching/Scanning, or Evaluating/Scrutinising 
 
A short answer question 
 
 
 
 
 
An extended essay question 
 
A neatly written answer 
 
 
 
 
 
An answer where the handwriting is difficult 
to read 
 
A well-structured answer 
 
 
 
 
 
A poorly structured answer 
 
A relatively difficult question 
 
 
 
 
 
A relatively easy question 
 
An experienced examiner 
 
 
 
 
 
A novice examiner 
 
An examiner with a high workload 
 
 
 
 
 
An examiner with a low workload 
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Appendix C – Study 1 Mark Scheme 
 
Level Descriptors 
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Indicative Content 
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Appendix D – Study 1 Written Response  
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Appendix E – Study 1 Assessment Objectives used in AQA A-level Psychology 
 
 
 
Taken from p20 of AQA GCSE AS and A Level Specification, Psychology A, For 
exams from June 2014 onwards. 
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Appendix F – Study 1 Think Aloud Instructions 
 
 
In this study, we are interested in what you are thinking to yourself whilst you 
are in the process of marking an extended written response.  I am now going 
to ask you to ‘think aloud’ whilst you mark. By ‘think aloud’, I mean that I 
want you to say out loud everything that you would normally say to yourself 
silently whilst you are marking.  It may help if you imagine that you are in the 
room by yourself. 
 
Please speak clearly so that the recording equipment picks up everything you 
say. If you are silent for any period of time, then I shall remind you to keep 
talking by saying ‘Please keep talking.’ Please try to mark as ‘normally’ as 
you can.  
 
Do you understand what I am asking you to do? Do you have any questions? 
 
Here is the response to mark.  Please remember to use the information in the 
mark scheme to guide you.   
 
Thank you. 
(Adapted from Suto and Greatorex, 2008b) 
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Appendix G – Study 1 Support for Themes (Theme 1 on next page) 
Section 1: Summary grid demonstrating the level of support for each theme identified as a major theme in the qualitative analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Theme 
 
 Theme 2: 
Marking as an iterative 
process 
Theme 3: 
Marking as an ongoing 
process of judgement 
Theme 4: 
Impression formation 
and ‘gut feeling’ 
Theme 5: 
The development of a 
marking schema 
Theme 6: 
Characteristics of 
responses that are 
easy/difficult to mark 
 
 Interview TA data Interview TA data Interview TA data Interview TA data Interview TA data 
 
 
Claire 




 


 


 


 












n/a 
Mark 
 
 
 

 

 

 
 i  
 
n/a 
Jenny 

 
 
 
 
 
 
 
 
 
Lee 
 
 
 
 
 
 i  
 
 
Anna 
 

 

 

 

 

 

 

 

 
n/a 
Key  
 Explicit reference made 
i Indirect reference made 
 No reference made 
n/a Not applicable 
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Results and Discussion Section 2: Summary grid demonstrating the level of 
support for the cognitive marking strategies directly identified as being used in 
the marking of A-level Psychology. 
 
Theme 1: Use of the cognitive marking strategies 
 
 Cognitive marking strategy 
 
Examiner Matching Scanning Evaluating Scrutinising No 
response 
 
 
Claire 




 


 


 


 
Mark 
 
in relation 
to others, not 
self. 

 

 
No comment 
made. 
Jenny  
 

 

 
? 
Lee 
 

 

 

 
? 
Anna 
 
? Says does 
not use, but 
then referred 
to looking for 
the key 
words, which 
is essentially 
scanning. 
 

 

 
? 
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Appendix H – Study 1 COREQ 32-Item Checklist 
Completed with regards to the five interviews with the principal examiners and the 
three verbal protocols from the marking with think-aloud activity. Developed from 
Tong, Sainsbury and Craig J (2007).  
 
N
o 
Item Guide 
questions/descriptions 
Response/Where addressed 
 
Domain 1: Research team and reflexivity 
Personal Characteristics 
1 Interviewer/fa
cilitator 
Which author/s 
conducted the interview 
or focus group? 
Sarah Hack:  
2 Credentials What were the 
researcher’s credentials? 
E.g. PhD, MD 
Sarah Hack, 
MPhil (Psychology of Education) 
P.G.C.E. (Maths) 
BSc (Hons) Psychology 
A-level examiner 
3 Occupation What was their 
occupation at the time of 
the study? 
Sarah Hack 
PhD candidate 
4 Gender Was the researcher male 
or female? 
Female 
5 Experience 
and training 
What experience or 
training did the 
researcher have? 
Sarah Hack 
Qualitative research methods training in the same 
academic year (University of Surrey Master’s 
module in Qualitative Methods.) 
Research Officer at the Institute of Education, 
University of London on the Ability Grouping in 
Schools project, which involved the use interviews 
and questionnaires. 
Previous qualitative research methods training as 
part of MPhil degree. 
Relationship with participants 
6 Relationship 
established 
Was a relationship 
established prior to 
commencement? 
No 
7 Participant 
knowledge of 
the 
interviewer 
What did the participants 
know about the 
researcher? E.g. personal 
goals, reasons for doing 
the research 
Participant Information Sheet and Consent Form. 
8 Interviewer 
characteristics 
What characteristics 
were reported about the 
interviewer/facilitator?  
E.g. bias, assumptions, 
reasons and interests in 
the research topic 
It was explained that Sarah Hack was a PhD 
student, with prior teaching and A-level Psychology 
examining experience. 
Domain 2: study design 
Theoretical framework 
9 Methodologic
al orientation 
and Theory 
What methodological 
orientation was stated to 
underpin the study?  E.g. 
grounded theory, 
discourse analysis, 
ethnography, 
Hybrid thematic analysis - see Methods section. 
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phenomenology, content 
analysis 
Participant selection 
10 Sampling How were participants 
selected? E.g. purposive, 
convenience, 
consecutive, snowball 
See Methods section. 
11 Method of 
approach 
How were participants 
approached? E.g. face-
to-face, telephone, mail, 
email 
See Methods section. 
12 Sample size How many participants 
were in the study? 
See Methods section. 
13 Non-
participation 
How many participants 
refused to participate or 
dropped out? 
See Methods section. 
Setting 
14 Setting of data 
collection 
Where was the data 
collected? E.g. home, 
clinic, workplace 
See Methods section. 
15 Presence of 
non-
participants 
Was anyone else present 
beside the participants 
and researchers? 
No 
16 Description of 
sample 
What are the important 
characteristics of the 
sample?  E.g. 
demographic data, date 
See Methods section. 
Data collection   
17 Interview 
guide 
Were questions, prompts, 
guides provided by the 
authors? Was it pilot 
tested? 
See Methods section. 
18 Repeat 
interviews 
Were repeat interviews 
carried out? If yes, how 
many? 
See Methods section. 
19 Audio/visual 
recording 
Did the research use 
audio or visual recording 
to collect the data? 
See Methods section. 
20 Field notes Were field notes made 
during and/or after the 
interview or focus 
group? 
See Methods section. 
21 Duration What was the duration of 
the interviews or focus 
group? 
See Methods section. 
22 Data 
saturation 
Was data saturation 
discussed? 
See Methods section.  
23 Transcripts 
returned 
Were transcripts returned 
to participants for 
comment and/or 
correction? 
No 
Domain 3: analysis and findings  
Data analysis 
24 Number of 
data coders 
How many data coders 
coded the data? 
See Methods section. 
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25 Description of 
the coding tree 
Did authors provide a 
description of the coding 
tree? 
See Results & Discussion section. 
26 Derivation of 
themes 
Were themes identified 
in advance or derived 
from the data? 
See Results & Discussion section. 
27 Software What software, if 
applicable, was used to 
manage the data? 
None 
28 Participant 
checking 
Did participants provide 
feedback on the 
findings? 
No.  This was an exploratory study examining the 
relevance of previously reported findings relating to 
exam marking to the marking of A-level 
Psychology. The researcher has previous relevant 
examining experience that may be seen as both 
helpful and a potential source of bias, but is in 
agreement with Morse (2002, (as cited in Varpio et 
al, 2017) that “the researcher’s background in 
theory and research must [lead them to] outrank the 
participant as a judge of the analysis” (p. 47). 
Reporting 
29 Quotations 
presented 
Were participant 
quotations presented to 
illustrate the 
themes/findings? Was 
each quotation 
identified? E.g. 
participant number 
Yes, multiple quotations are presented to illustrate 
themes. See Results & Discussion section. 
30 Data and 
findings 
consistent 
Was there consistency 
between the data 
presented and the 
findings? 
Yes. See Results & Discussion section. 
31 Clarity of 
major themes 
Were major themes 
presented in the 
findings? 
Yes, major themes are clearly presented in the 
findings. See Results section. 
32 Clarity of 
minor themes 
Is there a description of 
diverse cases or 
discussion of minor 
themes? 
Yes, where there is not consensus this is identified 
and discussed. See Results and Discussion sections. 
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Appendix I – Study 2 University Ethics Committee Approval 
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Appendix J – Study 2 Mark Scheme Booklet 
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379 
 
 
 
 
 
 
 
380 
 
 
  
381 
 
  
382 
 
 
 
 
 
 
 
383 
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Appendix K – Study 2 Responses Marked 
E grade response 
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386 
 
 
  
387 
 
  
388 
 
A grade response 
 
 
  
389 
 
 
  
390 
 
 
  
391 
 
 
  
392 
 
 
  
393 
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Appendix L – Study 2 Online Questionnaire 
(In Word format here, but administered through Qualtrics.) 
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396 
 
 
  
397 
 
 
  
398 
 
 
  
399 
 
 
 
 
400 
 
 
 
 
401 
 
 
 
 
 
 
 
 
 
402 
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Appendix M – Study 2 COREQ 32-Item Checklist 
Completed with regards to the 43 three verbal protocols from the marking with think-
aloud activity and the corresponding responses to the open-ended questions in the 
online questionnaire.  (Developed from Tong et al., 2007.) 
 
No Item Guide questions/descriptions Response/Where addressed 
 
Domain 1: Research team and reflexivity 
Personal Characteristics 
1 Interviewer/facil
itator 
Which author/s conducted the 
interview or focus group? 
Sarah Hack:  
2 Credentials What were the researcher’s 
credentials? E.g. PhD, MD 
Sarah Hack, 
MPhil (Psychology of Education) 
P.G.C.E. (Maths) 
BSc (Hons) Psychology 
A-level examiner 
3 Occupation What was their occupation at 
the time of the study? 
Sarah Hack 
PhD candidate 
4 Gender Was the researcher male or 
female? 
Female 
5 Experience and 
training 
What experience or training did 
the researcher have? 
Sarah Hack 
Experience from analysis of Study 1 
data. 
Qualitative research methods training 
in the preceding academic year 
(University of Surrey Master’s module 
in Qualitative Methods.) 
Research Officer at the Institute of 
Education, University of London on 
the Ability Grouping in Schools 
project, which involved the use 
interviews and questionnaires. 
Previous qualitative research methods 
training as part of MPhil degree. 
Relationship with participants 
6 Relationship 
established 
Was a relationship established 
prior to commencement? 
  No 
7 Participant 
knowledge of 
the interviewer 
What did the participants know 
about the researcher? E.g. 
personal goals, reasons for 
doing the research 
Participant Information Sheet and 
Consent Form. 
8 Interviewer 
characteristics 
What characteristics were 
reported about the 
interviewer/facilitator?  E.g. 
bias, assumptions, reasons and 
interests in the research topic 
It was explained that Sarah Hack was a 
PhD student, with prior teaching and 
A-level Psychology examining 
experience. 
Domain 2: study design 
Theoretical framework 
9 Methodological 
orientation and 
Theory 
What methodological 
orientation was stated to 
underpin the study?  E.g. 
grounded theory, discourse 
analysis, ethnography, 
phenomenology, content 
analysis 
Hybrid thematic analysis - see Methods 
section. 
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Participant selection 
10 Sampling How were participants selected? 
E.g. purposive, convenience, 
consecutive, snowball 
See Methods section. 
11 Method of 
approach 
How were participants 
approached? E.g. face-to-face, 
telephone, mail, email 
See Methods section. 
12 Sample size How many participants were in 
the study? 
See Methods section. 
13 Non-
participation 
How many participants refused 
to participate or dropped out? 
See Methods section. 
Setting 
14 Setting of data 
collection 
Where was the data collected? 
E.g. home, clinic, workplace 
See Methods section. 
15 Presence of non-
participants 
Was anyone else present beside 
the participants and researchers? 
No 
16 Description of 
sample 
What are the important 
characteristics of the sample?  
E.g. demographic data, date 
See Methods section. 
Data collection   
17 Interview guide Were questions, prompts, guides 
provided by the authors? Was it 
pilot tested? 
See Methods section. 
18 Repeat 
interviews 
Were repeat interviews carried 
out? If yes, how many? 
See Methods section. 
19 Audio/visual 
recording 
Did the research use audio or 
visual recording to collect the 
data? 
See Methods section. 
20 Field notes Were field notes made during 
and/or after the interview or 
focus group? 
See Methods section. 
21 Duration What was the duration of the 
interviews or focus group? 
See Methods section. 
22 Data saturation Was data saturation discussed? See Methods section.  
23 Transcripts 
returned 
Were transcripts returned to 
participants for comment and/or 
correction? 
No 
Domain 3: analysis and findings  
Data analysis 
24 Number of data 
coders 
How many data coders coded 
the data? 
See Methods section. 
25 Description of 
the coding tree 
Did authors provide a 
description of the coding tree? 
See Results section. 
26 Derivation of 
themes 
Were themes identified in 
advance or derived from the 
data? 
See Results section. 
27 Software What software, if applicable, 
was used to manage the data? 
NVivo 
28 Participant 
checking 
Did participants provide 
feedback on the findings? 
No.  The researcher has previous 
relevant examining experience that 
may be seen as both helpful and a 
potential source of bias, but is in 
agreement with Morse (2002, (as cited 
in Varpio et al, 2017) that “the 
researcher’s background in theory and 
research must [lead them to] outrank 
the participant as a judge of the 
analysis” (p. 47). 
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Reporting 
29 Quotations 
presented 
Were participant quotations 
presented to illustrate the 
themes/findings? Was each 
quotation identified? E.g. 
participant number 
Yes, multiple quotations are presented 
to illustrate themes. See Results 
section. 
30 Data and 
findings 
consistent 
Was there consistency between 
the data presented and the 
findings? 
Yes. See Results and Discussion 
sections. 
31 Clarity of major 
themes 
Were major themes presented in 
the findings? 
Yes, major themes are clearly 
presented in the findings. See Results 
section. 
32 Clarity of minor 
themes 
Is there a description of diverse 
cases or discussion of minor 
themes? 
Yes, where there is not consensus this 
is identified and discussed. See Results 
and Discussion sections. 
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Appendix N – Study 2 Data Screening, Tests for Violations of Assumptions of     
Normality and Initial Investigations  
  
Results of the initial data screening, tests for violations assumptions of normality and 
initial investigations of the quantitative data. 
 
(i) Initial data screening to identify and address anomalies 
The online questionnaire was completed by 43 participants, 30 novice 
markers (Psychology undergraduates) and 13 experienced markers (A-level 
Psychology Examiners).  There were no missing values as a result of the use of the 
‘force choice’ option in Qualtrics which requires participants to complete questions 
in order to proceed. 
 
(ii) Assessment objectives matching exercise results  
The markers completed a matching exercise to check their understanding of 
the assessment objectives, which were applied in the marking activity.  As can be 
seen in Table A.1 few errors were made, suggesting both groups of markers 
demonstrated a good understanding of the different assessment objectives that 
underpinned the marking activity.  
 
Table A.1 
Frequencies of correct and incorrect responses in the Assessment Objectives 
matching activity exercise  
 
 Frequency 
 Correct  Incorrect 
Novice (n = 30) 28  2 
Experienced  (n = 13) 12  1 
 
 A chi-square test for independence (with Yates’ Continuity Correction) indicated no 
significant association between marker experience and accuracy on the assessment 
objectives matching exercise, χ² (1, n = 43) = .0001, p > .99, φ = .018.  
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(iii) Checks for violations of assumptions of normality of outcome 
variables 
The outcome variables were checked for violations of assumptions of 
normality.   
 
Table A.2 
Summary of the outcome variables to be investigated  
 
The outcome variables 
 
(a) REI Need for Cognition scale 
(b) REI Faith in Intuition scale 
(c) Whether the marker changed his/her mind regarding the mark to award 
(categorical data) 
(d) Number of times the response was read (i) by question (ii) composite 
score (total across the four questions marked). 
(e) Confidence rating regarding the mark awarded (i) by question (ii) 
composite score (total across the four questions marked). 
(f) Marking accuracy – an absolute difference score (between the definitive 
mark and the participant’s mark) was calculated for each question, and a 
Total Absolute Difference (TAD) score which compared the total mark 
awarded across the four questions.  
 
Assumptions of normality were met for the two REI scales and the Number of times 
the response was read (composite score across the four questions).  After 
winsorizing, replacing the outlier with the nearest value that was not an outlier 
(Field, 2009), the Confidence (composite score) also met the assumptions of 
normality allowing parametric tests to be used.  Non-parametric tests were used for 
all other variables and analyses involving these variables. 
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(iv) Investigation of differences between the marking of the A grade and 
E grade exam scripts 
Given the smaller than anticipated sample of experienced markers, 
meaningful statistical comparisons between the type of marker and script grade were 
not possible.  T-tests or Mann Whitney U tests were conducted to compare scores on 
Confidence (composite score), Number of times responses were read (composite 
score), Need for Cognition and Faith in Intuition and Accuracy (Total Absolute 
Difference scores) to assess whether it was valid to collapse the marking data across 
all scripts marked.  All results were non-significant (see Table A.3 below) and so 
subsequent analyses did not differentiate between the grade of script marked. 
 
Table A.3 
Summary of tests conducted to compare differences in scores between the A grade 
and E grade scripts 
 
 Type of script 
t p 
 A grade 
M (SD) 
E grade 
M (SD) 
Confidence 
(composite) 
33.29  (2.59) 
 
33.27 (2.80) t = -0.016 (41) .897 
Number of times 
response read 
(composite) 
9.00  (3.44) 9.86 (2.77) t = 0.910 (41) .368 
Need for Cognition 17.81 (2.91) 18.91 (4.38) 
 
t = 0.966 (41) .340 
Faith in Intuition 18.10 (3.67) 
 
18.27  (3.77) t = 0.156 (41) .277 
Accuracy 
(Mann-Whitney U test) 
Mdn = 3 
IQR = 3 
Mdn = 1 
IQR = 2 
U              z 
161.5      -1.74 
p 
.082 
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Appendix O – Study 3 & Study 4 University Ethics Committee Approval 
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Appendix P – Study 3 Questionnaires   
(In Word format, but administered through Qualtrics. Only Questionnaire 1 included 
here as the other questionnaires were similar.) 
Study 3 – Questionnaire 1  
(A) Initial questions 
Please answer the following questions before you have completed the standardisation 
process 
Demographics (You will only be asked these questions once during the marking 
period.) 
1. What is your Examiner Id number?  
(Please note that this information is required in order to be able to match 
data and will not be used to identify individual examiners.) 
 
2. Gender (please tick the appropriate box) 
Female  
Male  
Other  
Prefer not to say  
 
3. Age  (please tick the appropriate box) 
21-25   41-45  61-65  
26-30   46-50  66-70  
31-35  51-55  71-75  
36-40  56-60  75+  
 
4. Level of education – please identify which of the following qualifications 
you have and the subject studied. 
Qualification   or X Subject area 
PhD   
 
Masters degree   
 
Postgraduate qualification 
eg. PGCE 
  
 
Bachelor degree   
 
Other eg ACCESS course 
(not including A levels) 
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5. Are you an examiner on any other papers this summer? YES/NO 
If YES, please specify subject, level and exam board. 
Subject A/AS 
level 
GCSE BTec/CTec Other 
(please 
specify) 
Exam 
board 
 
 
     
 
 
     
 
 
     
 
6. How many years examining experience do you have 
(across all subjects and exam boards you may have 
examined)? 
(Please use ‘0’ if this is your first year of examining). 
 
7. How many years examining experience do you have of 
AQA Psychology A/AS level?   
(Please use ‘0’ if this is your first year of examining AQA Psychology 
A/AS level). 
 
8. Did you mark this paper (Paper 3) last year?  Yes/No  (NB. First 
examined 2017) 
(Only if answer above is not 0.) 
9. What examining position do you have on this paper (Paper 3)?  (Please 
tick the appropriate box.) 
 
Assistant Lead Examiner  
Team Leader  
Examiner  
 
                
10. How many years teaching experience do you have? 
 
11. Are you currently teaching?  YES/NO 
 
If YES, please specify the subjects and exam board you are currently teaching. 
 
 
If NO, please specify the subjects and exam board you most recently taught. 
 
 
If NO, please say how long it has been since you last taught (years & months). 
 
 
                        
years 
                        
years 
                             
years 
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12. Finally, please rate each of the following items on a 5 point scale, where 1 
= completely false and 5 = completely true.   
 
Statement Rating 
(1 = completely false and 5 = completely 
true) 
I don’t like to have to do a lot of thinking 
 
1 2 3 4 5 
I can usually feel when a person is right or wrong even 
if I can’t explain how I know 
1 2 3 4 5 
I try to avoid situations that require thinking in depth 
about something 
1 2 3 4 5 
I trust my initial feelings about people 
 
1 2 3 4 5 
I prefer complex to simple problems 
 
1 2 3 4 5 
I believe in trusting my hunches 
 
1 2 3 4 5 
My initial impressions of people are almost always 
right 
 
1 2 3 4 5 
I prefer to do something that challenges my thinking 
abilities rather than something that requires little 
thought 
1 2 3 4 5 
Thinking hard and for a long time about something 
gives me little satisfaction 
1 2 3 4 5 
When it comes to trusting people, I can usually rely on 
my ‘gut feelings’ 
1 2 3 4 5 
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(B) Questions on examining 
 
General 
1. What is your Examiner Id number?   
 
(Please note that this information is required in order to be able to match data 
and will not be used to identify individual examiners.) 
 
2. How many whole scripts have you marked in total?  (Include the scripts you 
marked as part of the standardisation process.)  __________________ 
 
3. How many whole scripts are you able to mark in 1 hour?  
_________________ 
(If you do not mark whole scripts, for example, you may mark by section or 
question, please approximate how many whole scripts you would be able to 
mark in 1 hour.)   
 
4. For each of the three sections on the paper with options (B, C and D), please 
place in order of popularity, with the topic you have marked the most 
responses on first and the topic you have marked the least responses on last: 
Section B:  Relationships; Gender; Cognition and Development; 
Section C: Schizophrenia; Eating Behaviour; Stress; 
Section D: Aggression; Forensic Psychology; Addiction. 
 
5. Have you sought clarification of any marking issues from your team leader? 
YES/NO.   
If YES, how many times? 
If YES, regarding which questions? 
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The following questions refer specifically to the questions requiring extended 
written responses.  
 
Consider the extended written responses you have marked so far. 
 
6. How many times did you typically read an extended written response before 
reaching a final decision? __________      
7. How many times did you typically refer to the physical mark scheme (paper 
or online) when marking an extended written response? ____  (Please put 0 if 
you were able to mark this question without direct reference to the physical 
mark scheme.) 
8. Did you often change your mind as to what mark to give when marking an 
extended written response?        
 YES/NO 
If YES can you identify what made you change your mind? 
If YES, number of times?? 
9. On a scale of 1 – 10, where 1 is extremely unconfident and 10 is extremely 
confident, how confident are you in the final mark you awarded the extended 
written responses you have marked recently? (Please circle.)  
 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 
10. Some examiners refer to marking using an ‘internalised marking schema’ 
rather than having to refer directly to the physical mark scheme.  On a scale 
of 1 – 10, where 1 is ‘Never’ and 10 is ‘All the time’, how often do you think 
you marked recent extended written responses using an internalised marking 
schema? 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 
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11. Again, for the highest mark questions requiring an extended written 
response, please indicate how strongly you agree/disagree with each of the 
following statements, where 1 = strongly disagree, 2 = disagree, 3 = neither 
agree nor disagree, 4 = agree and 5 = strongly agree. 
 Strongly 
Disagree 
Disagree Neither 
agree 
nor 
disagree 
Agree Strongly 
Agree 
I read the response thoroughly 
from start to finish. 
1 2 3 4 5 
I skim read the response.  
 
1 2 3 4 5 
I scan the response for 
creditable material.  
1 2 3 4 5 
I read the mark scheme 
thoroughly to determine the 
mark. 
1 2 3 4 5 
I only need to skim the mark 
scheme (printed or on screen) 
to reach a marking decision.  
1 2 3 4 5 
I only need to refer to the 
mark scheme (printed or on 
screen) to confirm my 
marking decision.  
1 2 3 4 5 
I refer to the mark scheme 
(printed or on screen) 
frequently during the marking 
of an extended written 
response.  
1 2 3 4 5 
Normally I reach a marking 
decision without referring 
directly to the physical mark 
scheme (printed or on screen)  
1 2 3 4 5 
I refer only to the candidate’s 
answer when reaching a 
marking decision. 
1 2 3 4 5 
I often refer to the practice or 
standardisation scripts. 
1 2 3 4 5 
After awarding a mark I often 
skim the response to confirm 
my marking decision.  
1 2 3 4 5 
I rarely double-check marking 
decisions made in earlier 
scripts.   
1 2 3 4 5 
I often change my mind about 
the mark to award.  
1 2 3 4 5 
I am confident that I am 
applying the mark scheme 
accurately. 
1 2 3 4 5 
I don’t find it difficult to reach 
a marking decision. 
1 2 3 4 5 
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I often have a gut feeling 
about the quality of a 
response. 
1 2 3 4 5 
I am able to quickly determine 
the overall quality of a 
response. 
1 2 3 4 5 
I don’t rely on my initial 
impression when judging the 
overall quality of a response.  
1 2 3 4 5 
I often recognise responses as 
being typical of particular 
levels. 
1 2 3 4 5 
I reach a mark decision after a 
single reading of the response. 
1 2 3 4 5 
I only refer directly to the 
mark scheme (physical or on 
screen) for unusual responses. 
1 2 3 4 5 
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12. Which of the following statements best describes the way you mark extended 
written responses at the present time?   
 
Having read the answer through thoroughly I form an initial impression of 
the quality of the response, but I then refer directly to the mark scheme in 
order to decide on the mark to award.  I then re-read the response to check 
my decision. 
i. Having read the answer through thoroughly I form an initial impression of 
the quality of the response, but I then refer directly to the mark scheme in 
order to decide on the mark to award.  I do not then re-read the response 
to check my decision. 
ii. I scan the response and gain an initial impression of the quality of the 
response, but I then refer directly to the mark scheme in order to decide 
on the mark to award.  I then re-read the response to check my decision. 
iii. I scan the response and gain an initial impression of the quality of the 
response, but I then refer directly to the mark scheme in order to decide 
on the mark to award.  I do not then re-read response to check my 
decision. 
iv. I read the response thoroughly and am able to award a mark without 
referring directly to the mark scheme. 
v. I scan the response and am able to award a mark without referring directly 
to the mark scheme. 
vi. None of the above.  Please describe how you mark. 
 
13.  Please use the space below to add any further comments you would like to 
make.   
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Appendix Q – Study 3 Rating Scales 
 
 
5pt scale, Strongly agree to Strongly Disagree 
Key components to assess Items 
Thoroughness of reading 
 
I read the response thoroughly from start to finish. 
I skim read the response.  
I scan the response for creditable material.  
  
Use of physical mark scheme 
 
I read the mark scheme thoroughly to determine the mark. 
I only need to skim the mark scheme (printed or on screen) to reach a marking decision.  
I only need to refer to the mark scheme (printed or on screen) to confirm my marking decision.  
  
Use of an internalised marking schema 
 
I refer to the mark scheme (printed or on screen) frequently during the marking of an extended written 
response.  
Normally I reach a marking decision without referring directly to the physical mark scheme (printed or 
on screen)  
I refer only to the candidate’s answer when reaching a marking decision. 
  
Self-checking  
 
I often refer to the practice or standardisation scripts. 
After awarding a mark I often skim the response to confirm my marking decision.  
I rarely double-check marking decisions made in earlier scripts.   
  
Confidence in marking decision I often change my mind about the mark to award.  
I am confident that I am applying the mark scheme accurately. 
I don’t find it difficult to reach a marking decision. 
  
420 
 
Use of gut feeling I often have a gut feeling about the quality of a response. 
I am able to quickly determine the overall quality of a response. 
I don’t rely on my initial impression when judging the overall quality of a response. (R) 
  
Use of ecognition  
 
I often recognise responses as being typical of particular levels. 
I reach a mark decision after a single reading of the response. 
I only refer directly to the mark scheme (printed or on screen) for unusual responses. 
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Appendix R – Study 4 COREQ 32-Item Checklist 
Completed in relation to the analysis of the interview responses and the annotated 
Retrospective Think Aloud verbal protocols. (Developed from Tong et al., 2007.) 
 
No
. 
Item Guide 
questions/descriptions 
Response/Where addressed 
 
Domain 1: Research 
team and reflexivity 
  
Personal 
Characteristics 
  
1 Interviewer/facil
itator 
Which author/s 
conducted the interview 
or focus group? 
Sarah Hack  
2 Credentials What were the 
researcher’s credentials? 
E.g. PhD, MD 
Sarah Hack, 
MPhil (Psychology of Education) 
P.G.C.E. (Maths) 
BSc (Hons) Psychology 
A-level Psychology examiner 
Former teacher of A-level Psychology 
3 Occupation What was their 
occupation at the time of 
the study? 
Sarah Hack 
PhD candidate 
 
 
4 Gender Was the researcher male 
or female? 
Female 
5 Experience and 
training 
What experience or 
training did the 
researcher have? 
Sarah Hack 
Qualitative research methods training 
completed as part of PhD programme 
(University of Surrey Master’s 
module in Qualitative Methods.) 
NVivo training course (University of 
Surrey). 
Previous qualitative data analysis 
conducted for two earlier studies 
which form part of this PhD research. 
Research Officer at the Institute of 
Education, University of London on 
the Ability Grouping in Schools 
project, which involved the use 
interviews and questionnaires. 
Previous qualitative research methods 
training as part of MPhil degree. 
 
Relationship with 
participants 
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6 Relationship 
established 
Was a relationship 
established prior to 
commencement? 
Two of the participants were known 
to the researcher having previously 
taught together at the same sixth form 
college.  The other four participants 
were not known to the researcher. 
7 Participant 
knowledge of 
the interviewer 
What did the participants 
know about the 
researcher? E.g. personal 
goals, reasons for doing 
the research 
Participant Information Sheet and 
Consent Form.   
 
8 Interviewer 
characteristics 
What characteristics 
were reported about the 
interviewer/facilitator?  
E.g. bias, assumptions, 
reasons and interests in 
the research topic 
It was explained that Sarah Hack was 
a PhD student, with prior teaching and 
A-level Psychology examining 
experience. 
Domain 2: study 
design 
  
Theoretical 
framework 
  
9 Methodological 
orientation and 
Theory 
What methodological 
orientation was stated to 
underpin the study?  E.g. 
grounded theory, 
discourse analysis, 
ethnography, 
phenomenology, content 
analysis 
Theoretical thematic analysis  - see 
Methods section. 
Participant selection   
10 Sampling How were participants 
selected? E.g. purposive, 
convenience, 
consecutive, snowball 
See Methods section. 
11 Method of 
approach 
How were participants 
approached? E.g. face-to-
face, telephone, mail, 
email 
See Methods section. 
12 Sample size How many participants 
were in the study? 
See Methods section. 
13 Non-
participation 
How many participants 
refused to participate or 
dropped out? 
See Methods section. 
Setting   
14 Setting of data 
collection 
Where was the data 
collected? E.g. home, 
clinic, workplace 
See Methods section. 
15 Presence of non-
participants 
Was anyone else present 
beside the participants 
and researchers? 
No 
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16 Description of 
sample 
What are the important 
characteristics of the 
sample?  E.g. 
demographic data, date 
See Methods section. 
Data collection   
17 Interview guide Were questions, prompts, 
guides provided by the 
authors? Was it pilot 
tested? 
See Methods section. 
18 Repeat 
interviews 
Were repeat interviews 
carried out? If yes, how 
many? 
See Methods section. 
19 Audio/visual 
recording 
Did the research use 
audio or visual recording 
to collect the data? 
See Methods section. 
20 Field notes Were field notes made 
during and/or after the 
interview or focus group? 
See Methods section. 
21 Duration What was the duration of 
the interviews or focus 
group? 
See Methods section. 
22 Data saturation Was data saturation 
discussed? 
See Methods section.  
23 Transcripts 
returned 
Were transcripts returned 
to participants for 
comment and/or 
correction? 
No 
Domain 3: analysis 
and findings 
  
Data analysis   
24 Number of data 
coders 
How many data coders 
coded the data? 
See Methods section. 
25 Description of 
the coding tree 
Did authors provide a 
description of the coding 
tree? 
See Results & Discussion section. 
26 Derivation of 
themes 
Were themes identified 
in advance or derived 
from the data? 
Themes were identified in advance.  
The themes were key components of a 
model of marking developed from 
previous analysis and questions to 
code around were identified in 
relation to the model. 
See Results & Discussion section. 
27 Software What software, if 
applicable, was used to 
manage the data? 
NVivo was used for the initial coding.  
Subsequent coding was carried out by 
hand. 
28 Participant 
checking 
Did participants provide 
feedback on the findings? 
No.   
The researcher has previous relevant 
examining experience that may be 
seen as both helpful and a potential 
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source of bias, but is in agreement 
with Morse (2002), that “the 
researcher’s background in theory and 
research must [lead them to] outrank 
the participant as a judge of the 
analysis” (cited in Varpio et al., 2017, 
p. 47). 
Reporting   
29 Quotations 
presented 
Were participant 
quotations presented to 
illustrate the 
themes/findings? Was 
each quotation 
identified? E.g. 
participant number 
Yes, multiple quotations are presented 
to illustrate themes. See Results & 
Discussion section. 
30 Data and 
findings 
consistent 
Was there consistency 
between the data 
presented and the 
findings? 
Yes. See Results & Discussion 
section. 
31 Clarity of major 
themes 
Were major themes 
presented in the findings? 
The themes had been identified prior 
to the analysis.  These themes are 
clearly presented in the findings and 
conclusions in relation to the themes 
from the current analysis are clearly 
outlined. See Results & Discussion 
section. 
32 Clarity of minor 
themes 
Is there a description of 
diverse cases or 
discussion of minor 
themes? 
Yes, where there is not consensus this 
is identified and discussed. See 
Results & Discussion section. 
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Appendix S – Study 4 Eye-Tracking Marking Activity Stimulus 
(Page 1) 
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(Page 2) 
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Appendix T – Study 4 Semi-Structured Interview Schedule 
 
Questions for after the marking with eye-tracking activity – Session 1 
 
Question 1: (After the eye-tracking activity.) 
‘Please describe how you decided what mark to award.  It might help to consider the 
thinking processes involved and the materials referred to’.  
 
Question 2:  
Explain that you will show the participant a recording of his/her eye-movements and will 
ask him/her to talk through their marking with reference to this stimulus (‘gaze video cued 
retrospective think aloud’).  Specifically, they will be asked to:  
‘Please explain what you were thinking about as you were marking the response.’    
 
Question 3: Prompt questions to ask after both activities and Q1/Q2 above 
‘Did you use the mark scheme on the screen to help you to reach a marking decision?’ 
 
YES - ‘Please explain how you used the mark scheme to help you to reach a marking 
decision.’ 
NO – ‘Please explain how you reached a marking decision without using the on-screen mark 
scheme.’  
 
Question 4: 
At this stage in the marking process, what advice would you give an examiner on how to 
mark effectively?  
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Questions for after the marking with eye-tracking activity – Session 2 
 
Question 1: (After the eye-tracking activity.) 
‘Please describe how you decided what mark to award.  It might help to consider the 
thinking processes involved and the materials referred to’.  
 
Question 2:  
Explain that you will show the participant a recording of his/her eye-movements and will 
ask him/her to talk through their marking with reference to this stimulus (‘gaze video cued 
retrospective think aloud’).  Specifically, they will be asked to:  
‘Please explain what you were thinking about as you were marking the response.’    
 
Question 3: Prompt questions to ask after both activities and Q1/Q2 above 
‘Did you use the mark scheme on the screen to help you to reach a marking decision?’ 
 
YES - ‘Please explain how you used the mark scheme to help you to reach a marking 
decision.’ 
NO – ‘Please explain how you reached a marking decision without using the on-screen mark 
scheme.’  
 
Question 4: 
At this stage in the marking process, what advice would you give an examiner on how to 
mark effectively?  
 
Question 5:  How has your marking changed over the examining period? 
 
Question 6:  How has being stopped from marking affected you? (If applicable) 
 
Question 7: 
Do you remember the script? 
 
Question 8: 
Do you remember what mark you gave it? 
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Appendix U – Study 4 A Priori Codes 
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Appendix V – Study 4 Verification of Themes 
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Appendix W – Study 5 Cross-Lagged Correlations  
 
Table A.4 
Correlations between marking accuracy (proportion of seeds in tolerance) at T2 and 
the other outcome variables at T4 
 
 
 
 
T4 scale scores 
Accuracy at T2 
Proportion of seeds in 
tolerance at T2 (n = 53) 
r p 
Reading behaviours   
Number of times the response is read .003 .982 
Reading thoroughness .009 .947 
Use of mark scheme   
Number of times mark scheme referred to -.199 .153 
Thoroughness of use of mark scheme -.214 .154 
Use of internalised marking schema  .416* .002 
Marking strategies   
Gut feeling -.087 .537 
Recognition .092 .510 
Confidence   
Confidence scale .039 .781 
Monitoring behaviours   
Self-checking scale -.091 .516 
Speed   
Number of scripts marked per hour .000 .997 
Note: *p < .05, 2-tailed 
 
  
432 
 
Table A.5 
Correlations between marking accuracy (proportion of seeds in tolerance) at T4 and 
the other outcome variables at T2 for the whole sample (n = 53) 
 
 
 
 
T2 scale scores 
Accuracy at T4 
 
r p 
Reading behaviours   
Number of times the response is read  .189 .175 
Reading thoroughness  .002 .986 
Use of mark scheme   
Number of times mark scheme referred to .135 .337 
Thoroughness of use of mark scheme .037 .791 
Use of internalised marking schema  -.008 .957 
Marking strategies   
Gut feeling  -.223 .108 
Recognition  -.178 .203 
Confidence   
Confidence scale -.065 .645 
Monitoring behaviours   
Self-checking scale .047 .738 
Speed   
Number of scripts marked per hour  -.223 .109 
Note: p < .05, 2-tailed 
 
 
 
 
 
 
 
 
 
 
 
